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1891.] J. H. Tall Walsh—On certain Spiders which mimic Ants, 3 





tennm which are generally kept in motion as the little animal runs 
along. In adapting themselves to circumstances, the Spiders have 
learned to use their first pair of legs to represent antennm. In all the 
cases that I have noticed, the spider when moving holds its first pair of 
legs aloft to simulate antennm, and certainly in the case of a Salticus 
(sp. ?) which mimics Camponotus micans Mayr these legs ave kept in 
continual motion. On one of the bottles presented to me by Mr. J. 
Wood-Mason I find the following note made at the time the spiders were 
captured :— 

‘t (Cachar, J. W.-M.) smaller one mimics and runs about with a 
little brown ant carrying its palpi hke the open mandibles of the ants, 
and its first pair of legs off the ground and elbowed, as the ants do their 
antennze,'" 

This note-draws attention to another curions resemblance which 
is produced bythe flattening of the terminal joint of the palpi. 
In the spider found by Mr. Wood-Mason and in several other species, 
this formation oceurs and the falces, which are small, are partly hidden 
by the palpi. In other species and notably in Salticus formicarius the 
palpi are small nnd the resemblance to mandibles is produced by the 
large flattened first joint of the falces; thus the same end, as far as the 
resulting mimicry is concerned, is attained by’ tWo very different mor- 

1 phological variations. Belt (1. c.) notices the fact thitin the Nicaraguan 
species the fore-legs are raised from the ground and J. P. Mansel Weale 
(l. c.) makes some interesting remarks which I will quote. He says :— 

“The most perfect cases of emimicry I know of are two spiders 
(specific nature unknown to me) which have the closest resemblance to 
ants. They belong to the Salticide and are apparently related to Salficus 


e 
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formicarius. The one is smooth black and shining and rans rapidly on’ 


the ground and bark of trees, and resembles the ant which builds its 
nest in Acacia horrida and is used by the Kafirs for the purposes of 
torture. The other is larger and has its cephalothorax dull black and 
ita abdomen covered with short yellowish hairs. It is generally found 

l rupning on the stems of herbaceous plants and small bushes and closely 
|. resembles an ant found in similar situations. The fore-legs in both 


3 species nre larger than the second pair are frequently held up when * 


^ they closely resemble the antennm of ants.” 

As a general rule therefore most observers agree that the first 
pair of legs is used to simulate antennm, but an exception must be noted. 
E. G. Peckham (l. c.) records that an Americam species Synageles 
jicata “ holds up its second pair of legs to represent anten&w." “This 

culiarity of habit has apparently produced or been produced by a 
change in the relative length of the legs in this species. The general 
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— for the Attidu: — to be 4,1, 3,2 ; the fourth pair of logs being 
_ the longest aud the second pair the shortest. In Synageles picata the 
formula, to judge from a figure (1. c.), is 4, 2, 3, 1. Synemosyna formica, 
another American spider observed by Peckham, has the usual formula, 
but is said to use its second pair of legs ns antenne ! 
I have mentioned that the spiders nre probably protected from 
birds and other enemies by their resemblance to ants, but there can be 
a 7° doubt that frequently they also thereby gain another very consider- 
able advantage. The ants with which these spiders “most do congre- 
gate" are fairly omnivorous feeders, but shew a decided preference for 
sweet juices often to be found exuding from trees, fruit or lowers. To 
these juices come also flies, small beetles ahd other insects which form 
the natural prey of the spider, and which do not, under the circum- 
stances, particularly fear the ants. Thus while the flies are sucking 
up Sweetness in company with the ants, the spider i$ no doubt able, 
under cover of his disguise, to approach near enough to make a spring 
upon his unsuspecting victim and fix his sharp falces into its body. 
As regards the ants themselves, fhey do not seem to take any particular 
notice of the spiders, and do not apparently attack them, -One spider, a 
mimic of Ocophylla smaragdina was found by me in a nest of these ants 
with its little silky sh&tetwattached to one of the leaves which formed 
part of the abode«f probably the mont fierce of all the ants found in 
Bengal. It may also be supposed that the spider does not attack or 


E annoy the ants. e 
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The long parallel lines of upheaval which, characterize Burma are 
continued far into the Malayan region in the form of three great chnins 
of islands and monntains. The most eastern of these, and the oldest, 

* being chiefly composed of primitive rocks, consists of the Malay 
of . Peningula, itself built up. of seversl! parallel ranges, the Riouw and 
* Lingga groups, Banka and Billiton. "The most western includes th 
Kä Andamans and Nicobars, and the lipef islands which may be called 
the Nias group, lying west of Sumatra, extending perhaps to wes 
Sr Éinen @ Between these two the large island of Sumatra*has bee 
" formed, probably iu times geologically recent. No doubt some part 
of Sumatra are composed of older rooks, but till the great volcanic up 
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heaval occurred, its place was probably occupied by a few isolated is- " 
lets, and to this day its fauna is chiefly made up of immigrants from the 
Malay Peninsula, and in the extreme south-west from Java, the number ` 
of endemic species being small, To understand the faunal relations of 
the Nias Islands, one must eliminate all idea of Sumatra from the mind. 
Until quite “recent times, their relations were, I think, wholly with Java 
ou the one side and the Nicobars on the other. 

The Nias Islands lie like -a broken breakwater along the western 
coast of Sumatra, in a line between five and six hundred miles in length, * 
from Pulo Babi to South Pageh. They are separated from Sumatra by 
a deep channel nearly a hundred miles in breadth, but in two places 
more or less bridged by islands. Their united area is now only about 
6000 square miles, equal to that of Yorkshire. But they seem to be the 

w i 
remains of à much larger mass of land. The deep sea that surrounds 
them swallows up all the alluvium from their streams; the tremendous 
surf on their westeyn shore steadily-undermines their hills, and under 
this process the islands have long begn wearing away. 

Engano lies much further south,*iund is wholly surrounded by deep 
sea, in which it might long ago have disappeared but for the coral reefs 
that protect most of its coast. Itis only eighty miles from Sumatra, to 
which it has no faunal resemblance whatevere* Ofthe other hand, it is 
180 miles from South Pageh in the Nias group, aud 910 from Java. But 
on the side of Java there is only open sea, while on that of Nias there 
are three or four reefs and islets, and as might be expected from this, 
Engano may be zoologically consiglered as asan outlying member of the 
Nias group, with certain Javan affinities. 

An excellent description of the people and products of Engano has 
E lately appeared in the Tijdschrift van Nederlandsch Indié, but so littld 
r is said of the island itself, that I may be permitted a few remarks on the 
i. subject. The area seems to be incorrectly stated ; it is abont a hundred 
3 nid twenty square miles. Mhe eastern coast is low and flat, bordered in 
p^ s by mangrove swamps. The western, where the hills attain a 
height of nearly a thousand feet, descends precipitously into a 
narrow lagoon filled with branuchitig*corals,aud coral-haunting fishes, 
and on the reef beyond, thé surf of one-of the blucst and deepest of seas” 
‘beats continually with such vio that the whole islaud seems to 
shake under it. ngano geems now te be sinki ng; it bas formerly been 
more or less submerged. A ehe] of coral rock covers almost the whole 
ot it, thick over the eastern lowlands, tliinning gradually.to the west- 
. ward, so that the streams generally break through it there, anë fidw 
` through deep gorges. Ingsome places the crust has given way so as to 
for deep. ithe round de — stalactite caves piercing their sides, 
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and a subterranean stream roaring at the bottom, bidden by dense vege- 
tation. The people believe these places to be haunted by evil spirits, 
and when I wanted to be lowered into one to look for shellsin the caves, 
they all objected most vehemently. 

Beneath the coral, the rock scems everywhere a coarse, friablo sand- 
stone. If the Nias islands consist. generally of this soft rock, it will go 
far to explain their present fragmentary state. 

Until the present generation, the population consisted of a number 
of hostile tribes, and the older men are still proficient in the use of the 
spear, and delight in mimic battles and dramatic representations of the 
surprise of a sleeping enemy. In recent times native vessels have taken 
s to coming to Pulo Dua, two small islands a mile or two off the western 

coast, for cargoes of cocoa-nuts, and it4s probably the growth of this trade 
that broke down the tribal system. At present Javanese and Malays 
have now settled in several villages, though Pulo Dua still remains their 
headquarters, the plague of sandflies making lif endurable to them 
on the main island. It is to the trading vessels t the Enganese also 
, owe the introduction of diseases “that are rapidly killing them off. An 
: outbreak of small-pox carried off all the inhabitants of the two villages 
near the southern end of the island, and to this day this district is called 
the Land of Ghosts, arf rf Enganese will set foot on it. No alcoholic 
liquors have been-brought to Engano ; whether this is owing to the pre- 
cautions of the Dutch, or the religious scruples of the Sumatran traders, I 
do not know. But syphilis was introduced many years ago, and through 
it the race has lost all reproductive power. In some of the villages 
there are hardly any children, and the area of cultivated land decreases EC 
every year. The Dutch government, I believe, now contemplates leasing 
‘tthe island to capitalists, and in another century it seems likely that the 
natives will be entirely replaced by Javanese coolies working under 
European supervision. | 
E The islanders are of about the same degree of civilization as the 
Nicobarese. Till lately they aré said to have gone about almost naked,* 
and their island is always called Pwlo Telanjang or the Naked Island by 
the Malays. They grow no rice, nor do they make use of the pandanus : 
sand cycas as food like the Nieobarese. They make little temporary 
clearings, surrounded by a stout fence to keep out wild pigs. Their ] 
staple food is the taro or kaladi,* which they call ayudapa. They also 1 
have plantains, papayas and punrpkins, and eat quantities of cocon-nuts, L 
and drink the water in the nuts, the springs near the coast being usually 
i eh, Whey also draw toddy from the tree, though its use is not 
* Oar word Calladium, though it looks Greek enSugh, is derived from this, tho 
|. Malay name of the plant. : — 
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habitual as in the Nicobars. They keep fowls and a few pigs, feeding 
both on cocoa-nuts, and are expert in spearing fish and turtle. Thanks 
to this abundant diet and the rarity of famines, they have lost the 
woodman’s instincts, and are little better acquainted with the forest and 
its vegetable and animal products, than are the rice-growing Malays of 
Borneo and Sumatra, who scarcely know the names of the commonest 
trees. 

Their origin will perhaps puzzle future investigators. Though 
theif physiognomy is odd and characteristic, they seem to be more or 
less allied to the Nicobarese, but without the negrito strain which seem- 
ed to me obvious in some members of that race. The theory has been 
advanced that the Nicobarese are of Shan or Siamese blood, no doubt 
on philological grounds, as there is no personal resemblance. On the 
other hand, the Malays are physically almost indistinguishable from the 
Siamese, and may roughly be defined as a Shan people, just touched 
with Polynesian pe = a few localities, and speaking a Polynesian 
language slightly mong®lized. 

A list of Enganese words is given fn the article I have mentioned. 
The enunciation is curiously different from the Malay, and is difficult 
to follow, the vowels appearing to be uttered in several different tones, 
as in Shan or Chinese. As in Nicobarese, eaphohy is spoilt by the ex- 
cessive number of imperfect k's and ng's (the FrencM.n nasal). These 
consonants, which rarely occur in Polynesian languages, except the 
Malay, are generally absent in the personal and place-names, which 
usually have a strikingly Polynesign air. f spent much of my time at 
Kayapn, where Pahakela (the p is always pronounced halfway between 
a p aud an f) was chief: tho names would be natural in New Zealand or 
Hawaii. 

There seem to be no indigenous mammals on the island except bats, 
wild pigs and a Paradoxurus. This absence of four-footed enemies may 
have.been one cause of the excessive multiplication of birds. One sees 
more birds in a day in Engano, than in à-month in Borneo or Sumatra, 
and coming from the latter island I was struck with their exceeding 
tameness. I saw four sorts of parrots and three of pigeons; the latter 
d are never out of sight, the former keep up a deafening noise all day. 
The species seem generally different from the Sumatran, and no doubt 
some are undescribed. I think an ornithologist could do good work in 
| Engano. i B | 
; = I think I got nine or ten sorts of land shells of which the greater 
| number must be new. My small collections of moths and beetles Werd 
B. sent to England. The strikjug features of the latter were the prevalence 
mp. of Elaterido: and the extreme rarity of Phyllophaga. No Cassida was 
taken at all. 
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| Frogs, tonds, snakes and lizards all abounded, and it is evident that 
the island has been at one time connected with the mainland, especial! y 
asa true cyprinoid fish appears to occur in the streams of the highlands, 
The coral crust does not imply the entire submergence of the island, 
While the number of peculiar butterflies shows its long isolation. 
_ The forest is finest on the western coast, where the coral crust is 
+ ` Hun or broken. The vegetation is there nearly as grand as on the 
—» ` mountain slopes of Sumntra. This side of the island is evidently very 
rainy: Even the comparatively barren eastern coast seems well snit to : 
some plants, and in some places the pandani, which do not form thickets 
< by themselves, as in the Nicobars, but grow among other trees, reach a 
’ surprising height, one I saw being fully a hundred feet high. 
^ I canght fifty-eight kinds of butterflies, and saw two or three more. 
on the day I landed. Three days of heavy rain followed, after which 
insects were scarce, and I obtained good sets of only a few species. 
The heavy forests of the interior scarcely produced anything but Cyres- 
tis periander, Mycalesis mineus, Amathusia amyfhaon, Eoowylides tharis, 
. and Paragerydus unicolor. Most of the peculiar Danaid@ occurred only 
close to the shore. Examination of the inland forest at another season 
may produce true endemic species, such as have been found in Nias. 
Should any future colfecfor visit the island, I recommend Bua-bua, near 
the western const, ds the best collecting ground, and April or May as the 
' best season. My own visit was in September, 1890, and lasted three 
woeks. Wi 
The species are mostly local formg of widely spread species. I have E 
felt obliged to give names to thirteen of them, including nearly all of 
the Danaidw, and these should in most cases rather be called sub- z 
^species than species, but as I always give the name of the parent form, 
this ought to cause no difficulty. My types will be placed in the 
z collection of the Hon. L. W. Rothschild. I have endeavoured to make ~- 
in the text such comparisons as I could with the species taken by Herr * 
Kheil in Nias, but I find it difficult to sum up the results. " | 
While I have a few criticisms to make on Mr. Moore's well-known 
. ^ monograph of the Danaide,* I do not wish to appear ungrateful for the 
ul help he has there given to all students of this group. Though some 
Fay have objected, he seems to have done right in giving names to the mu- 
J mereus subdivisiogs he has made. At the same time, most of them 
seem : rcely wW a9 of a higher rank than thateof subgenera, and some 
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is dubiou&, and some of his species worse than dobio. “But in any 
case he has let a flood of light into one of the darkest córner& of ento- 
mology, and all future work in this,family must start from his as a base. 
* Ido not see any reason for accepting his term Lupleina, instead of 
the'commonly received Danaiday or Danaine. “Phe name Danaus neces- 
sarily fnlls, having been used for Pieride. But Danaida and Danais are 
-both older khan Limnas, and there can be no similar objection to them. 
Mr. Scudder, with his usual conscientiousness, has adopted Danaida, 
the earlier of the two names. But I think his verdict may be reason-* 
ably traversed on the ground of the irregular formation of Danaida and 
the universal use of Danais. It can hardly, be seriously maintained 
that the latter name cannot be used on account of its resemblance to 
Danaus. So the group obviously remains the Danaidæw (or Danaine), 
the genus Danais, and its type plexippus,* Anosid falling before.it. 
Mr. Moore's primary division of the family is into two groups, the 
Limnaina, including Danais and Hestia, and the Zupleina including 


which seoms to vary in different "ipecimons. * Mahintha was fonnded on a local race 
of Euplaa core. E.simulatrir was placed first in Vadebra (Crastia) and then in 
Menama, though it obviously cannot come into either, or into the “section” in 
which both are placed. a Wë i 

* The name now applied to a butterfly known to every American farmer as 
archippus. These useless changes of name now so much insisted on, especially by 
American naturalists, nre bringi scientific nomenclature into welledoserved dis- 
repute among all e6utsiders. —2 there ought to he A statute tations ; 
security that some one, turning over mgsty volumes of pre- shall not. 
make all existing works obsolete, At present we stop short ab Linnmus, [a is 
purely an arbitrary line. The next generation will perhaps go back to Ray and 
Swammerdam; with tho aid of a little zeal and imagination quite a number of. 
generie names can be found in their books. The first false step taken was tho 
acceptation of IIübner's childish work as an anthority. There was Adolias, pn genus 
described by such n profound nnd discriminating writer na Boisduval, and accepted 
by all naturalists. Finally, some one discovered that a few yeara before the dato 
of Boisduval's great work, Hübner, a contemporary, not of Linnmons, but of Latreille, 
— had «invented a genus Euthalia, described morely as “dark with white and red 
. spots,” containing lubentina and adonia, and placed in an imaginary family, prettily 
named die: iche or Tho Joyful Ones. E. aconthea, and E. evelina (the latter along 


with an Afi 










Aterica and a European Apafura) were at the same puts ch e 
* of another imaginary family enlled die Muntere, or wm Lively 
Ji cud Rn ANE the confusion of caiashliots all over the world, Euthalía took tho 
Ee of Adolias. Lepidopterists have yielded to an infinity of similar changes. It 
mains to be seen whether coleopterists will be equally submissive. Mr. Crotch ` 
v proposes to nlter the names of a number of tho best-known — of bgi ties, 
‘mes consecrated by a century of use. I cannot help wishing his Spponents all 
in the struggle again ce malencontreus droit de priorité, na M. Doyrolle 
> ` Zë 
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Hiples and Hamadryas. The only difference mentioned, is that in the 
former there is. usually a precostal cell in the hindwing, wanting in the 
latter. Now, it is trac, a obscure yndiment of one is present in some 
species, but better distinctions can easily be found. Hamadryas pro- 
bably does not belong to this family, but to the Neotropide.* Hestia 
has undoubted affinities with Danais in its nenration aud markings, but 
in its anal tufts, its egg, and the structure of its feet, it 4s more like 
Buplea, while its antennw show how remote it is from either. So I 
* would suggest the following classification instead of Mr. Moore's. 
Tarsi with large paronychia and pulvillus. Anal tufts two or four. 


e Antenne filiform, Hestia Group. 

» * clavate, EUPLÆA Group. 

Tarsi with rudimentary paronychia and pulvillust. Anal tufts two. 

| Danats Group. 

Mr. Butler, to whom we owe the classification of the Huplwas by 

the male marks, accepted, as all previous writers had doné, Cramer's 

core as the type of the genus, and formed the genus Macroplea, with elisa 

as its type, applying Hübner's* name Crastia to climena and its allies. 

This arrangement has been generally adopted, and it is most unfortunate 

that Mr. Moore should alter all three names on what may be called 

archeological grounds Cera has been accepted for a century as the 
^ B 
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* I do not —— whether Schatz’ s name can stand, as it is not derived from 
that t of any guons, and has no typo. The name Erycinide has been dropped by some 
writers for this reason, the gonorid name Ergcina having been superseded. 

A The appendages of the last joint of the tarsi of butterflies are, Jet, tho claws, 
2nd, the paronychia, 3rd, the palvillns with its shield. The paronychia nre tactilo 
organs, one on eaeh side of the foot, slender and flexible (not jointed as some 

"writers have said), covered with short sensitive hairs or papille. In most cases 

they are split into two long finger-like process, the longer following tho course of 

the claws, tlie shorter enrling round the edge of the pulvillus-sheath, obviously with 
T the object of examining the surfaces tonched by these two organs: The pulvillus 
E a isa soft, muscular projection, resembling an additional tarsal joint, but not armour- 
— —  - glad like the others. It is evidently intended to act as a buffor, to break tho 
shock of nlighting, and no doubt owes ita name pulvillus, or cnshion, to this func- 

| tion. Its lateral surface is sensitive, with papille like those on tho paronychia, 


.  * Bot ite lower surface ia covered with a round corneous plato, or Khield, which no 


y A doubt acts as a sucker, floxible in life, slightly concave in the middle. This ia 
n. easily detached. in dried specimens. 
IM Now in certain butterflies of nérial habits like Danais, the claws have been 
« 


ek —— so that the pulvillus did not touch the surface on alighting. * 
| g ull function, it has shrank into a small, hard, inflexible masa. Tho 
iin Mave similarly lost their use, and remain in various stages of obso- 
Ee t — 
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type of Euplæa, and althongh it would be more pedantically accurate 
to follow Fabricius rather than Cramer, it seems Ù pity to confine the 
" use of Muplea to two or three spegies (with their local forms) forming 
n small aberrant genus, now well-known as Macroplwa, while hundreds 
of species cluster around core as their natural type and centre. Macro- 
plea (Mr. Moore's Euplea) is a true genus, nnd must be ultimately 
recognized as such. But unless we accept M. Moore's little groups as 
genera, we must find some general name for the large mass of species 
remaining. It is unlikely that naturalists will consent to call them all * 
Crastia. Surely they had better keep the name of Huplea as before, 
with Crastia (= Vadebra,* Moore) as a subgenus under it. 

As to the position of the family as a whole, I understand that Mr. 
Scudder now gives it a low one, below the Apafuride, Nymphalidae and 
Satyride. Much, however, may be said in favour of retaining it at the 
head of butterflies. The shoulder plates are in most butterflies shaped 
more or less like a human foot as seen from the side, having a long 
posterior process. It is only in the Danaide and the Acro that they 
are simply semicircular in shape (in thè Danaid@ more than half a circle) 
without the posterior process. The process is also greatly reduced in 
Cynthia and Cethosia, the nearest genera of the Apaturid™, while in the 
lower forms of the Tetrapoda, the plate greatla*reeefnbles that of other 
butterflies. The long claws of the Danaidae, culminating in Danais 
with its aborted paronychia, may also show a higher development than 
other Tetrapoda. But they are also found iu the Papilios, and seem to 
go along with a prolonged and acgal flight The fore-feet of the male 
still retain the tarsus, which is lost in most Neofropidm (Ithomiad«), 
but it is less developed than in the Morphide and most other higher 
butterflies. e e 

The striking feature of the Danaidm, however, ifthe more perfect 
development of the fore-feet of the female into sensory organs much 
resembling the antennw, but set with highly specialized tactile hairs or 
papille.f I have taken a good many notes on this subject, on which so 
far as I know nothing has yet been written, and when they are more 
complete, I hope to publish them. So far as examination has yet shown 
me, there seems to be a gradual development upwards from the Morphide,s 
in which the joints are tapering, the last the slenderest, with a conspicu- 
ous-pulvillus and rudimentary claws with their appertaining hairs. 

dn the higher groups, these tarsi become less and less like a foot, and 


č * Mr. Moore applied this name to two different genera of — in tho same 
ss dgene of the Proceedings of the Zoological Society. a 
— + These also occur in afl Tetrapoda, nnd in some other groups, as the Nemeo- 
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y * ` biade, but are there few and small. 
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more and nore like a palpus. The Satyrido and Nuymphalide are 
more developed im this respect than the Morphide, and the Apaturidee 
much more. The Neofropidw according to Mr. Godman have the fore- 
tarsi Of the female not clavate, and hence probably less developed. 
In the Danaide and the nearest A paturido (Cethosia and Cynthia), 
they attain their largest development. This can hardly be an organ 
t of touch, because these feet are poorly provided with muscles, and 
are capable of but little movement, It may be an organ of hearing, 
* but it is more likely one of smell, correlated with the scent-producing 
- glands of the male. It is significant that in the Neotropide, where 

~i this foot is more normal, the male has no anal tufts. 
| I think the special development of this orgnn, which is found in 
all Tetrapod butterflies, though but little specialized in the lowest, is an 
—^ argument for the high rank of the Danaide. But] am aware that the 
feetof of butterflies often vary most irregularly, independently of the 
general organism. The aborted forefoot of the male shows some such 
inconsistencies, rudiments being, as Darwin has shown, eminently 
variable. Melanitis and Bletogona in the Satyride, many Pierida, and 
at least one genus of the Lycceenidw have the claws bifid. The number 
oo of joints in the forefeet of female Tetrapods also varies. And in Pseuder- 
M. ~ golis, a genus of the Ufpafirrida, differing but little from its neighbours 


ide > in other points, tke fore-tarsi of the female, though small, are quite 
E perfect, with claws, pulvillus and bifid paronychia. This fact would 
* place it quite outside of the Tgtrapod butterflies, near the Nemeobiada, 
Som if the feet offered really reliable charaeters. 


The prehensors of the Danaidm are chiefly remarkable for the 
m aborted uncus and the broad flat clasps. They do not vary much in the 
* different species; most in Hestia and some kinds of Danais. My notes 

are insufficient to permit me to generalize on the subject. It is remark- 
able that the only species in which they are really very aberrant is 
| Danais aglaioides, where the clasps are prolonged downwards, and exposed 
_ to view even in dried specimens, This butterfly is closely allied to D, 

. . aglaia, differing chiefly in the shape of the wings, and they aro found 

1 3 — together over much of their range. It seems likely that in this case the 
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The egg also varies little in the Danaida, and affords few characters 
for classification. It is slightly like that of Libythea (which more re- 


sembles that of the Pieride), and is nearly identical with that of the 


Acræidæ, and with those of Cynthia and Cethosia, the first genera of 
the Apaturide, which are again connected by several links with Ar- 
gynnis, where the series seems to end. In the Danaids# it is large, 
soft, cartridge-shaped, more than half again as high as wide, yellowish, 
or sometimes penrl.white. It has a variable number of upright ribs 
anastomosing near the apex (where the reticulations are more or less 
hexagonal ever a varying extent of surface), and with horizontal cross- 
lines varying greatly in number and in distinctness, and generally hard 
to count. I append a list of species with the number of vertical ribs 
on the egg of each, and with that of the cross-lines in parenthesis, when- 
ever I know jit The numbers always vary slightly in the same species, 
and that of the cross-lines can only be given approximately. The egg 
of Nectaria and Macroplæa I forgot to examine. That of Hestia is unlike 
the others in having the reticnlations more or less hexagonal, the ribs 
being slightly zigzag. The figures suppért the idea that Hestia is nearer 
Eupica than Danais. It will be observed that in Danais (including 
Ideopsis and Hadena, which are practically identical) the cross-lines are 
usually more numerous than the ribs, while int*Heftia and Euplæa they 
are fewer, Sticlopl»a coming near Mestia in this respect, as well as in 
the anal tufts. The figures for Danais chrysippus and perhaps limniace 
and /y!ía are doubtful. 





Hestia Group. Hestia cadellii, “21 (14). 
hadenii, 23 (14-15). 
lynceus, 21 (14). 
EurLt&A Group. Stictoplea lacordairei, 27 (13). 
Salpinz novarm, 26. 
ei kollarii, 22.93 (20). 
splendens, 22 (18-19). 
Euplæa esperii, — 26. 
camorta, ol. 
f simulatrix, 30. 
core, 34 (23-25). 
midamwusa, | 24-25 (20), 
e alcathoé, 39 (26-27). 
rhadamanthus, 21-23 (15). 
pinwillit, 26 (18). 
—  JDaswais Group. Danais genutia, 32 (30). . * 


rovision of this genus, which if further complicated by the prevalence of local and 
seasons forms, will prove a heavy task to future naturalists. 











14 W. Doherty—A List of the Butterflies of Engano. [ No, 1, 


Danais hegesippus, 31-34 (29-30). 
nesippus, 94. 


chrysippwus, 34 (“nearly 50" ?). 
gaulamoides, 23-24. 


limniace, 25 (25). 
septentrionis, 19-21 (30). 
melaneus, 16-18 (27). 
larissa, 20-21 (30). 
e tytia, 20-21 (38). 
melanoleuca, 19 (22). . 
aglaia, 17 (26-27). 
aglaioides, 15-16 (25). 
Ideopsis daos, 15 (25). 
Radena nicobarica, 16, 
- vulgaris, 14-16 (25). 


Next comes the vexed question of scent-glands. I was so dis- 
couraged by the loss of all my notes on this and other structural matters 
in 1887, that I have taken but few since, so I cannot now speak with 
much authority on the subject. 

It seems probable that there is a disagreeable odour in all Danaida, 
apart from that of theé*anfd tufts and alar glands. Though infinitel y less 
in strength than i¢is in the Agaristidw and other moths, it is still quite 
perceptible on pinching some spécies, such as Danais genutia, crocea and 
vulgaris (which smells of sorrel). In others I cannot make it out at all. 
This smell is probably associated with a taste highly disagreeable to 
spiders, chickens, etc. The results of my experiments made some years 
ago in the Celebes, Java, etc., are now lost, but in the Malay Peninsula 


~I lately made a few on spiders, with the following results, Except in 


the case of the first two species, they cannot be entirely trusted. 
Species always rejected, Danais genutia, 
Radena vulgaris, 
Ornithoptera ruficollis, 
(only two offered), 
Species sometimes rejected, Ewplea midamus ; 
" rhadamanthus, 
Neptis varmona, 
Cethosia hypsina, 
Loxura atymnus, 
. | Lampides elianus. 
Species never rejected, Neptis sp. 
Athyma sp. eetc. 
1t is to be observed that the Radenas are perhaps the most perfectly 
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protected of the Danaide, and yet they nre not brightly coloured, they 
have no alar scent-glands, and the anal tufts are the smallest in the 
whole family, and give the least fragrance. 

Apart from those producing the odour pervading the whole body, 
four different classes of scent-glands have been pointed out. 

The first are the impressed silky streaks of altered scales on the 
forewings of some Euplwas, often called brands. Mr. Distant oddly 
enough calls these pseudo-scent-glands, taking the falsity of their claims 
for granted, while assuming to leave the question open. The “marks in 
question seem to consist of scales only, and T have not yet observed any 
glands connected with them. Though not very conspicuous in some 
cases, they may be addressed to the eye of the female, and help her to 
recognize the male of her species, For odours vary but little in the 
Hupleas, and the amount of mimicry is so great that in most localities 
there are several species similarly coloured but bearing different sex 
marks. In any case these brands can hardly be protective, and the 
assumption by some writers that a species furnished with them is better 
protected, and more likely to be a minficked than a mimicking form, is 
without foundation. 

The variously-coloured velvety patches on the hindwing of Trepsi- 
chrois, Salpinz etc., are no doubt true scentfbrgüns, In the case of 
Trepsichrois midamus the odour is sometimes quite*perceptible in the 
detached hiudwing, while in Salpinx and Calliplea it is apparently 
excited by friction against the forewing. In some cases, such ns Euploa 
oceanis, described below, the velwety area is on the uuderside of the 
fore wing. 

The “pouches” on the hind-wings of certain species of Danais, 
such as D. limniace, ave probably true scent-organs, though neither Pro- 
fessor Wood-Mason, who has given them special attention, nor my- 
self, have been able to detect any odonr. He bas kindly shown me 
a microscopie section of the pouch. The cavity is lined with a semi- 
circle of long cylindrical cells radiating from it, their nuclei near their 
inner ends, the outer wall of the mass thick and chitinous, the inner 
‘membranous, with the attached scales aborted. According to Professor 
Wood-Mason, the odour-giving fluid is presumably manufactured in 
these cells, and not merely drawn from the body and stored in them. 
An account of these ponches, apparently made from the study of dried 
specimens, has appeared in the work on the “ Duftapparate indo-nustra- 


— lischer Schmetterlinge,” by Dr. Erich Haase of Dresden, 


Finally there are the abdominal tufts which we find inethis fatnily 


a ‘alone of all butterflies. They resemble those of the Callidulide, but 





more specialized, though proportionately smaller than in these and 
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many other moths.* They exist in a very rudimentary state in the 
female, and can as in the male be forced to the surface by the action of 
the fluids in the body. From some such small beginning, they have 
grown to their greatest development, several stages of the process re- 
. maining as fixed characters in the different genera. "The smallest tufta 
occur in Radena vulgaris; they are much longer in K. juventa. The 
greatest development of simple tufts occurs perhaps in Euplwa (Trepsi- 
chrois) midamus, In all the species of the Danais group the tufts are 
~ simple and single, only in Tirumala the hairs are curled at the tips. 
They are also simple in the majority of the old genus ups, and I limit 
the name to these. "The glaud in all these consists, when protruded, of 
n finger-like projection extending laterally on each side of the abdomen, 
and bent round forwards (i. e, towards the head) iu a semicircle, beariug 
long odoriferous hairs to the very tip. 

But in the genus Salpinz, as limited by Mr. Butler (including Mr. 
Moore's Salpinx,Isamia, Pademma, Satanga and Selinda, but not apparent- 
ly Danisepa), and also in his genus Calliplea,t while the gland is similar 
(somewhat longer and more ent), the long hairs are gathered chiefly 
around its base, the outer part being naked, except at the extreme tip, 
where there is a brush of short, stiff bristles, sometimes coloured differ- 
ently from the long*basatehairs, This terminal brush is only seen when 
the gland is fully protruded. The development of this form from the 
first is obvious. This group is also large, but the number of species 
seems to me to have been greatly exaggerated. 

In more advanced forfns, a ney gland, generally somewhat shorter 
than the other, has been pushed out from its hairy base on the ante- 
rior side. In this case both glands are covered with hair to the tip, 

= the space between their bases being naked. This occurs in the genus 
Hestia, and apphrently also in Macroplwa and Stictoplmay as defined 
by Mr. Butler. 
= Finally in the single genus Nectaria, while the posterior tuft 
remains unchanged, the anterior or last developed one is again absorbed, 
aud is represented by a microscopic tuft at the bnse of the othor. This 
can hardly be the incipient stage, as it is too small to be of any use, and 
* the nature of its origin is obviously as given above. It hence appears 


E. * In most moths these tufts are attached to the prehensora or clasping-organs 


of the male. . 
+ Herr Georg Semper and Dr. Hanse consider Calliplea identical with 


Euplae (i. e., Macroplea), but I cannot agree with them. Calliplaa scarcely differs 
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— A that Nectaria has attained the furthest development in this regard, and 
may still with good reason be retained at the head of the Dunaide, and 

| of all buttertlies. 
T" The following scheme will serve to show the relations of the genera 


of this family, Mr. Moore's genera may be reduced to subgenera, 
though Parantica and perhaps one or two others may be retained. 
A. Feet with well-developed paronychia and pulvillus, 
=- B. Forewing with a prediscoidal cell. 


E C. Anal glands four, two aborted, ve eus INECTARIA. - 
— C. Anal glands four, none aborted, ............ Hesvta. 
Ke |. RB. Forewing with no prediscoidal cell. 

22" | C. Glands four (7), none aborted, 

IIS | D. Forewing of male with no brand, ... Macrorrma. 
"e X D. Forewing of male with two brands, ... SCTOPLEA 
fa ën Ur GR dabwo, £ufle four, voee coe AER eng engen DALENE: S 
eS a EE C. Glands two, tufts (60, eere DDUPLAEA. 

ue E V^ A. Feet with rudimentary paronychia and pulvillus. 

ke? B. Hindwing triangular, with ecen!-pouches, ...... DAS AIS, 

e - B. Hindwing triangular, without scent-pouches,... RADENA, 
NU B. Hindwing rounded, generally without scent- 

eoo qn — OB; ree eia us drea onte isthe AIRMQUBUS. 


TEM E There seem to be grounds for believing that the scent-tufts in 
Eom the male serve three distinet purposes, Ist, to warn off enemies, 2nd, to 
P — attract the female by colour, 3rd, to attract her by odonr.t 

| 7*9 lst. The odours given forth are in Some cases unpleasant. In 
ems Danais limniace, it is that of turmer ic, and is downright disagreeable. 
pet Other species of Danais have the peculiar aromatic fragrance charac- 
Ey teristic of so many protected Mediterranean plants. In the genus — 
* BE _ Salpinw, in which the tufts reach their greatest development in size, 
the odour, though exceedingly sweet, is almost overpowering. Now it 
Beie ` may at first sight seem absurd to say that the scent of honey may pro- 
| tect an insect from its enemies. But we know this to be sometimes 
` the case. The male of the singular Hesperian, Calliana preridoides has 


ass! ed. conspicuous white colours along with a delicious odour, the - 
i E j} a m 7 i ing. — and odourless.]T The fine Malayan Morphid, . 










Ae SE Culliptora — SES 
t Tho. odour is not Always present, but comes and gocs, whether by the ox- 
E de KS f the supply, or by the will of the insect, it would be interesting to learn. 
ve a times examined tho tufts of soveral males ono after the other, without 
cho por Leen o. E * — 

o6villa — Dees tho fomale, and ps turned out to bo dark, 
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Melanocyma faunula, is saturated with sweet perfumes, and drifts feebly 
about the country, fearless of enemies, The fragrant butterflies of the 
genera Stichophthalma and Tanaris, though no doubt not so completely 
protected, are so conspicuously coloured and fly so feebly, that one can- 
not suppose them to be eaten by birds. The Ornithopteras, though I 
have shown by experiment that they are protected from some enemies, ^ 
smell of nothing worse then petunias. I have heard that cattle will not 
touch peppermint or pennyroyal, though the scent of those plants is so 
pleasant to us. On the whole I do not doubt that slow-flying, brilliant- - 
ly-coloured insects like Trepsichrois and Salpinx are more or less pro- 
tected by their scent-tufts. 
2ud. Colour iu the tufts seems a later development than odour. 
In Kadena, where they are least developed, the tufts are of very 
inconspicuous hues. In Danais they are usually not at all brilliant, 
though it must be admitted that the odours are also less developed in 
these. But in some speciea the hairs are curled,* and this may be an 
ornamental development. In the Zwupleas the growth of colour and 
odour go on pari passu. Thee brilliant ochreous tufts of T'repsichrois 
contrast finely with the black aud shining blue of the wings, and are 
visible from a long distance. This colour appears in a great many 
species. In Salpita the tufts are still larger, and the small terminal 
pair are frequently coloured differently from the others. In Mestia the. — 
anterior tuft seems usually coloured otherwise than the posterior, though 
in JI. cadellii they are both dull grey. 
3rd. The great majSrity of the family smell of honey or of 
flowers—vanilla, tuberoses, jasmine, ete, and outside of the Danais 
group, the only aberrant perfume I can remember is that of winter- 
= green,t-which is also found iu butterflies of other families, and in Pyra- 
lid and Geometfid moths. But honey- and flower-like smells uro the 
rule. This suggests the possibility that the odour-producing particles 
: may not be manufactured by the insects, bnt be derived directly from | 
the plants they frequent. At any rate the attractive scent must often 5 
be identical with that of the flowers on which they feed. So that it 25 
does not seem incredible-that the female shonld. sometimes be wooed 
* under false pretences, and led to expect a dinner instead of a lover 
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family relationship of all. The females may at the same time be lurk- 
ing hard by in the jungle, though in smaller numbers, a few of them 
sometimes joining in the flight of the males. I have often observ- 
ed males flying alone with expanded tufts, and I suppose they are trying 

to attract the female from a distance, appealing rather to her sense of 
smell than that of sight. In the presence of the female, the male keeps 
his tufts in continual action, and whether of dark or bright colours, 
they may well be as attractive to her cyes, as the plumes of the cock 

~ ‘grouse or peacock are to his hens. The eyes of butterflies are so pro- 
minent, that though the female never faces the male, bnt. keeps gliding 
on just before him in coy retreat, I cannot think that any grace of his 
escapes her notice. But her sight is probably not so strong ns to re- 
cognize these ornaments at a great distance. So that the attractive 
colours are presumnbly intended to take effect at elose quarters only, 
while with a favourable wind the odonr is no donbt perceptible far 
away. I myself cannot generally make it ont more than two or three 
feet away. But the forefeet of female Danaidæ seem to be developed 

P^ intoa powerful organ of smell, and even apart from this, that sense 
| "must be “keen in all butterflies, since they are attracted from long 
distances by the scent of flowers. And few flowers nre so fragrant 
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| ^85 these insects. - o»? 
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! e List of Enganese Butterflies. d 
A^ KS Family Danas, 
V * l. NrcrARIA LEUCONOE, Erichsbn, var. encanta, This slight variety ` 
m seems darker than the typical N. leuconod, as figured by Doubleday, just as 


— JAN. clara (as figured by Herr Semper) is much lighter. The base is bnt 
B ‘slightly touched with creamy, and more so in the female than in the 
male. The dark lines in the cell of the forewing are distinct, the black 
T. ` transverse area there narrower aud more quadrate than in leveonod, the 
— discal dark markings are more connected, and those on the hindwing are 
stag more triangular, the wedge-shaped white spot near the lower angle of 
| - te forewing is distinct, and in general the markings are very clearly ` 


: . eut and distinctly outlined. The male has two large whitish abdominal 
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a submarginal row of thirteen dots. Hindwing with three discal dots 
subapically, and four or five submarginal ones. The single female has 
the spots still fewer and less conspicuous, the submarginal ones wanting 
except at the apex. 

As I took only two or three specimens, I can hardly describe this 
form as a distinct species. It seems greatly to resemblo M. semicirculus 
from the Moluccas. The extreme smallness of.the spots easily distin- 
gnishes it from M. phewretena, described by Herr Kheil from Nias. M. 
phoretena (the name was perhaps intended as an anagram of phrenarete) 
seems to be simply the female of M. p/«ebus, which he also includes in 
his list of Nias butterflies. 


3. SALPINX PRANE, n, sp. Male, above rich velvety blue, resplen- 
dent in some lights, the hindwing nearly equally brilliant, whereas in 
S. novare and S. westigiataitisall brown. Forewing, with one costal and 
the usual interno-median pale blue spot, and a row of seven outer-discal 
ones, of which the first three are united, the third the largest. Hind- 
wing generally with two sukppical spots. Below, rich violet brown; 
the spots are sometimes wholly wanting in both sexes, but generally one 
or two remain subapically on the hindwing, The male before me has 
five subapical spotseip typ series on the forewing and four larger ones 
on the hindwing, | The larger tufts are dark brown, the small terminal 
ones whitish. "The female is less richly coloured, the hindwing being 
brown: there are two elongate blue spots in the interno-median space 
of the forewing above. t 

This is a local form of S. leucostictos, Gmelin, but it seems more dis- 
tinct from the Javanese type than are either the Malaccan (vestigiata) 
or the Nicobarese (novarc) forms. 

e 

4. EurLæA (TnEPBSICHROIS) MALAKONI, n. sp. Male like Æ. mulciber 
but with the hindwing blue like the forewing, though less brilliant, 
whereas in the other species it is brown, The odoriferous patch on the 
hindwing occupies all the end of the cell, extending to the upper median 


"wein, The pale blue spots of the forewing, though variable, are few and 





. inconspicuous; in the specimen before ine there are only nine in al 


pone very minute. The female varies greatly in the distinctness | ate 
spots, but in all cases the forewing has no trace of blue, w ic 
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E. climena from the Moluccas, and is near E. sepulchralis, Butler, from 
Java, but with the forewing imperceptibly paler ontwardly, while the 
hindwing is very distinctly so, both above and below. Both sexes are rich 
brown above, without any trace of blue; the female has a single whitish 
spot in the middle of the disc. Below, there are usually on the forewing, 
one large violet-white spot in the cell, two or three subapical dots, two 
submarginally in the median spaces; five discal ones, the lower two 
larger and quadrate, the middle one slender, the upper two usually 
minute. Hindwing with one spot in the cell, a semicircle of six beyond 
it, then a curved series of abont echt, (those below the middle median 
vein minute or wanting), and four submarginal spots near the apex, 
occasionally five or six. "Tufts bright ochre. 

This common species outwardly resembles Euplma simulatrir, 
Wood-Mason, from the Nicobars, which, however, has a large sex-mark, 
somewhat as in Salping, on the hindwing above. Mr. Moore placed 
this species first in Vadebra (Crastia) and then in Menama, where it 
certainly does not helong. 


7 e 


6. EurLæÆA (Crastta ?) ocEANIS, n. sp. Male. Above dark brown 
with dull bluish reflections in some lights, the margin not visibly paler. 
Below uniform dark violet-brown, the markirzs rafying greatly, most 
of them elongate bnt small. Forewing with one spot,in the cell and 
seven beyond it, the upper ones slender, sometimes minute; a line of 
five outer-disenl spots, the upper ones frequently absent; the female has 
sometimes a sixth spot in the interno-mediün space, beyond the line of 
the others. Hindwing with a small spot in the cell, and a row of 6-7 
larger ones beyond it, and then a very variable series of 5-10, all but the 
, first (which is sometimes absent) forming nearly a straight line : beyond 
_ these there are generally a few submarginal dots, sometimes forming an 

irregular line of ten. | 
The female has an obscure whitish spot in the cell of the forewing 
above, and seven similar ones beyond it, the upper ones slender. Beyond 
: this the outer discal spots are slightly indicated. Hindwing with the 
— — -— euter discal line of spots indicated in various degrees. 
e he form of the wing in this species is as in. Mr. Moore's genus 
- —  (Gamatoba, but the sex-mark is peculiar. The female has an elongate 
- — white mark on the underside of the forewing, below the lower median 
= vein. Both sexes have the hind margin broadly whitish and shining ` 
-~ below the internal vein. In the male there is a slightly velvety grey- 
Ze brown patch of altered scales forming an elongate, quadrate mass, from. 

& ie à üternal vein nearly to (he lower median, equally divided by the 
OWE inkle |fepresenting the submedian vein. 
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This species can scarcely be included in any of Mr. Moore’s sub- 
Benera, and I know no described form resembling it. It was unluckily 
out of season when I was in Engano, and I only got two or three in fair 
condition, the rest being worn and faded. 


7. EUPLGEA PAHAKELA, n. sp. Male, above, forewing rich brown, 
not at all lighter outwardly ; ; hindwing paler brown, slightly darkening 
near the margin; a -gle “brand” like that of E. core; no other 
markings above in either sex. Below there is a rounded violet white 
spot in the cell, and a larger pinkish one in the lower median space, 
one in the upper median space, and sometimes one in the space above, 
Hindwing with a small spot in the cell, and 3-5 minute ones beyond it. 
There are sometimes traces of obscure subapical and subanal dots. Tufts 
bright ochre. 'lhe female is very pale brown and remarkably trans- 
lucent; it has a long white streak below the lower median vein on the 
forewing below. 

This species seems to have no near allies except E. camorta, Moore, 
from the Nicobars, which obvignsly differs in the pale borders of the 
wings. 

Besides the Lupleas mentioned, I believe [ saw a species of 
Calliplea, near mas esu flying at Kayapu on the day of my arrival. E 

The Eupleas of Nias, ns described by Herr Khbeil, differ greatly 
from those of- CERES. there can hardly be more than one — (a 
Salpinz) common to both. I append the list. - ; 

Nias. ` D Engano, ? | : 

Macroplea phebus. * ` Macroplea micronesia. _ j 

K - phæretena (9 of pre- S 4 

| ceding ?) E 

Euploa (Tionga) niasica : ` a 

» (Trepsichrois) verhuelli. Buplea ( —— — malakont. n 

— » — (Penoa) menetriesii. | 
A —— Euplæa (Oranin) enganensis, 


oF oceans. ~ 

` mp — 

E ... Salpins leucostictos (perhaps the ` Salpinx phane. — — 
E PE ee n MEE 
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B. Danais rrETERSH, n. sp. Pl. I, Fig. 1. Male and female, above 
black, forewing with the lower part of the cell, the basal part of the lower - 
median, and tho greater part of the interno-median space dull ferrugi- 
nous, the veins black. Margin touched with white at intervals; a line of 
four submarginal white dots in the median spaces; another larger and 
diffused near the lower angle; an inner line of seven white marks, of 
? which the pair in the upper median space is of some size, the other 
` dots: a subapical band of six widely-separated diffused whitish spots 

from the costa, the lower two largest; below these two obscure spots in 

the upper median space. Hindwing black, a large, palo ferruginous 
. area in the cell, and others in the submedian and internal spaces extend- 
ing three-four ‘ths towards the margin; shorter, slender ferraginons 
streaks in the other discal spaces: two lines of submarginal whitish 
dots mostly obsolete, more distinct in the median spaces ; cilia alternate- 
ly black and white. Below, similarly marked bat with the spots more 
3 distinct and numerous and violet-white instead of whitish; the lower 
D part of the forewing ferrnginous, the apex, as well as the outer part of 
the hindwing, suffused, with dull, davkereddish, which takes the place 
of the black. Hindwing, with pale ferruginous arenas in all the spaces, 
most of them bordered with silvery white, the veins dark; the two sub- 


5299 EM, E 


p 


marginal series of the white spots distinct aed guvtmplete. In some 
| specimens the cell is nearly white, the inner ferrugjnous area evau- 
G escent, 
ve I am not able to compare this species with D. eurydice from Nias, 
^ — but judging from the forms with which M:® Butler compares it, that 


Species is without the ferrnginons areas on the hindwing above. 
D - Iname this for my kind friend Mijnheer Pieters, Controleur of 

^ SC in Sumatra. It is common and conspieuous species in Engano, = 
A hereas Herr Kheil describes D. eurydice as rare in Niar. 











9. KE (Banora) OHRYSEA, n. sp. Pl. I, Fig. 3. A local form of D: 
| philomela from Java, differing in the subapical spots being more elongate, 
= and in all the markings of the forewing being yellow except the two outer 
E Series, the yellow area of the cell heavily clonded with black scales except 
A its lower angle, in this resembling D. crocea. The interno-median + 
E yel pud area shows is divided by a line of black scnles in the middle, the 
jun s discal spots are partly joined, asin crocea. Hindwing marked 
sine crocea and coloured as in philomela. The wings are very long and 
^ "The female has the yellow area more restricted, all the vo. 
je Wild snore conspicuous. 
* "Iu jin des id Parantica gglaia, or its representative, on tho day of. 
my arrival at E gano, but no specimens were taken. ` ` 2m 
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10. Rapena roNGa, n. sp. Pl. I, Fig. 2. A local form of the 
Javanese AK. juventa, Forewing very long, falcate, the white markings 
mostly elongate and reduced, cell of forewing with the basal mark 
slender, clavate at tip, the outer one small with the upper streak absent, 
the discal spots beyond the cell much reduced. Hindwing, with the 
white area in the cell broken by two dark lines, the upper wide, the 
lower slender, not quite continuous; all the discal spots beyond the 
cell slender and elongate. 


11. Rapbena macra, n. sp. Pl. I, Fig. A A locnl form of R. vulgaris, 
the forewing elongate (but shorter than in F. longa), faleate, cell with the 
basal mark bifid, the upper streak slender, not so long as the lower, the 
onter spot narrow at its upper end, with a minute spot adjoining it 
above, and without the slender prolongation present in Jè. vulgaris; the 
three spots beyond the cell greatly, and all the others more or less 
reduced in size, Hingdwing with all the spots reduced, that in the cell 
simply bifid, without any spot in the bifurcation (such as oceurs in 
R. vulgaris). The submargina] dots are wanting on the apex of the fore- 
wing above and below. 

These two Radenas are about equally common, and are found to- 
gether. Inthe igland of Sembawa, cast of Javna, two Iadenas also 
occur, but in this case f ie juventa form is restricted to higher altitudes, 
though there is if zone in which both are found. These facts surprised 
me as I had supposed doen, like vulgaris, to be simply a local form of 
Ji. similis. 

The anal tufts of R. — and macra ave shorter than in any other 
| Danaid, the hairs white at the base and grey outwardly, In R. juventa 
s and longa, they are nearly twice as long and grey throughout. LJ 

` All the Epganese species of Danais are distinguished by their® 
Teo elongate form. This is also the case with several groups of butterflies ` 
z in ı the Celebes, as shown by Mr. Wallace, M s 
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| Family SATYRIDÆ. —— PIC 
ig^ ee? "19. LETHE EUROPA, Fab. scarce. a wre - ; 


DER 124139. Mxrrax IIS LEDA, Linn. (ismene). My specimens were dark and | i 
d ` nearly: unmarked above, but of the usual shape. Both the ocellate and ` — 
CH . the non-ocellate forms were taken, LA uomo 





14.  Myoaresis MINEUS, Linn. Common. 
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Elymnías panthera, Java, resembling dolorosa, as described by Mr. Butler 
from Nias. The forewing, however, is scarcely paler outwar dly, its lower 
angle generally suffused with reddish; the ocelli of the hindwing are 
placed in diffused pale spots. Underside with two or three minute ocelli 
on the forewing, and six on the hindwing the first nearly all white, the 
others blue with the outer end dark and the pupil white. The outer 
part of the wing is but slightly paler than the inner, and is not “ stone 
yellow striated with blackish " as in dolorosa, but pale grey-brown with 
red strim similar to those of the base. E. dolorosa has the hindwing more 
strongly dentate than in panthera, with a decided tail, but in the Enganese 
form the tail is much less distinct than in panthera. I took anly 
females. The sex of the type of dolorosa is not stated. 


Family Monrurpx. 


16, AMATHUSIA AMYTHAON, Doubleday, var. 1NsULARIS. Above 
black, the dise glossed with blue in some lights up to the border of the 
hindwing, but not apically on the forewing, the marginal line white. 
The lilac band is somewhat intermediate*between that of A. por!heus, or 
dilucida, and that of A. westwoodii, tapering less than in tho latter, ex- 
tending down to the internal, and up to the upper median vein near the 
outer margin, very broad costally. Below, tl extfnsive space beyond 
the middle striga of the hindwing almost to the submarginal line is 
dusky in both sexes, without the lilac gloss of the rest. On the fore- 
wing there is a smaller dusky patch chiefly costal, beyond the fifth 
striga. These dark spaces are scarcely visible in the allied forms. The 
underside seems generally darker than in iweshwoodii, the ocelli have 
broader dark borders, the tails are much broader and more marked with 
white tham in any other variety ; the anal black spots are touched with 
blue in both sexes. e 

The ochreous band of the female is narrow, bifid near its lower end, 

"deeply incised outwardly along the middle median vein and partly en- 
closing a dark spot in its inner margin above the same vein. 

One of the numerous local forms of Amathusia amythaon, which are 
by some held as species. I am unluckily unable to compare it with 
Felder's Javanese varieties. It differs from portheus and dilucida in the 
broad-tails and narrower blue band. It is like Westwood's amythaon 
(now called westwoodii), of uncertain habitat, bnt the band is less 
tapering, broader outwardly, the tails much broader, and the outer 

— margin of the forewing convex instead of concave. 
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Family APATURIDA, 


7. — AM. OCurmna errMantuis, Drury. 
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18. .ATELLA ALCIPPE, Cramer. The specimens are quite normal. 
Herr Kheil mentions Atella phalanta, and not alcippe, as occurring in 
Nias, possibly a mistake. 


19. CYRESTIS PERIANDER, Fabr. Resembles the Malaccan form (fhe- 
mire, Honrath), but still darker, much darker than the Tenasserim one, 
which is perhaps a distinet variety. I have not seen the Javanese form, 
but if Horstield’s drawing is correct, and the insect has only the single 
space between the two outermost ochreous bands white, themire may be 
considered a distinct species. 

A common species in the high forest, 


20, Precis ma, Cramer. Only one taken. 


21. HxroLIMNAS BOLINA, Linn. The male is normal, the female in- 
finitely variable. Occasionally it is not much unlike the malo, Usually 
the bluish band across the forewing is obscure and there are traces of a 
reddish band from the disc of the forewing across the hindwing, with 
white discal spots beyond it. The white band across the forewing below 
is present or absent. Sometimes this form resembles Danais pietersii 
when flying. Mr. Woodford has given nn interesting aecount of the 
variability of the femaleof this butterfly in the Solomon Islands. 


22. HYroLruNAS ANOMALA, Wallace. My single male, taken at 
Malakoni, has only the costa and outer margin of the forewing purplish, 
with an onter-discal line of white spots on both wings, a submarginal 
line, and afew discal streaks. The hindwing has no white on the disc. 
No doubt tho species is as variable in Engano as elsewhere. 


23. DOLESCHALLIA NIASICA, Butler. I took two or threo males, 
which may be conspecific with the female described as míasíca. They ` 
are much darker than males of D, bisaltide, the apex of the hindwing 
strongly suffused with black. Herr Kheil gives both niasica and bisal- 
tide from Nins, apparently considering them distinct, but it is unlikely 
that two varieties so closely allied can be found together. I have re- 


cently taken typical Doleschallia pratipa and typical polibete in the - 


same piece of jungle in Western Siam, but this is a case of two local 
forms overlappiug at the limit of their ranges. The same is true of 
Sato lilacinus end gambrisius from Karenni to Lower ld 2j 


CAE Family NYMPHALIDE. ` — 
e e var. MERIDIEI, ——— than the Indian 
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25. NEPTIS OMBALATA, Kheil, var. ENGANO. Like the Nias form 
described by Herr Kheil, but on the upperside the subapical whito spots 
are smaller and better separated, the two lines of submarginal lunulea 
distinct, and the upper white band of the hindwing much narrower and 
more broken. The colour of the underside is a rich red-brown, and the 
black borders of the white bands are very conspicuous, 








kd 
Family Lycxxipx. 


Subfamily Aphnoina. 


26. HyPOLYCENA rHECLOIDES, Felder. This butterfly ocenrs locally 
in the Nicobars and the Malay Peninsula, and seems to feed on some 
shore-plant. It seemed scarce in Engano. 


~ 927, Eooéxyiipes THARIS, Hübner. Common in the forests of the 
interior. The specimens are smaller than Sumatran ones, with the 
|. inner black fascia of the underside obsolescont. 


28. BINDAHARA S8UGRIVA, Horsf. Only two males taken, both quite 
normal. Herr Kheil mentions B. phocides in his Nias list, probably by 
mistake. I bave taken sugriva in Great and Kas Njeobar, and again in 


J ava. KL 


ga Subfamily Deudorigine. 

A" L " ké 

ss 29. Dzvpomix EPrIAnBAS, Moores The cell of the forewing is touched 
ve. with red in the female. 


Ki 







Subfamily Lyconina. E 
NACADUBA ARDATES, Moore. Common. 


NacADUBA VIOLA, Moore. Only one or two seen. 
— SH NACADUBA PROMINENS, Moore. Scarce. 
ae) 
EU NA 33. "NACADUBA MACROPHTHALMA, Felder. Scarce. None of these  * 
me pec os are mentioned as UE in Nias, but Herr Kheil's Plebetus 









` Caroemrsors STRABO, Fab., var. — vind, I think the true 
also scen, and no doubt C. pandava and eneius also goe, E 
BU seem to feed on a leguminous plant growing on the sea- 
Ka? ER — "small islands. Cafochrysops pandava is per- 
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haps the commonest butterfly of the Nicobars. Herr Kheil mentions only 
C. strabo and eneius from Nias, and also C. ka ndarpa (=strabo). 


99. Evrnrs PARRHASIUS, Fab., (stated by Mr. de Nicéville to be the 


same ns the European argiades). Only one or two seen. This is Herr 
Kheil's Plebeius polysperchinus. 


36. LawripES BOCHUS, Cramer, (Jamides bochus). My specimens 
were identical with Indian ones. The species seems to vary but little 
throughout its range. The Nicobar form seems perfectly distinct, and 
should stand as L. nicobaricus, Wood-Mason and de Nicéville. Herr 
Kheil's Plebeius siraha, from Nias, is apparently the some as D. bochus, 


but why he should compare it with Plebeius balliston (Lycoanosthes 
bengalensis) I do not know. 


37. LAMPIDES SUBDITUS, var. TELANJANG. Female. Above, with 
the inner border of the black outer area excised by an entering angle. 
Hindwing with the outer bluish rings bounded inwardly by a broad 
dark band which is suffused agally with reddish. Below, the submar- 
ginal pair of fascim diffused and lunular. Hindwing with the orange 
forming a large area discally, extending above the radial vein and to the 
submedian, only thee ef the black spots complete, the inner zigzag line 
obsolescent. 

Only a single female taken, but subditus is so different from other 
species of Lampides, and this form is so distinct. from subditus, that I 
have thought best to nameit. 


38. LAMPIDES ELFIDION, n. sp. A local form of Lampides elpis, 
the dark white-bordered submarginal spots of the hindwing separated 
from the basal blue by a broad unbroken dark wavy band: forewing 
with the blue“pale and milky, the outer dark margin rather broad, tho 
veins edged slenderly with black at the apex. Below the ground-colour 
is uniform pale reddish-brown, as in the dry season form of elpis. Pre- 
hensors as in elpis. I have compared this butterfly with a long series 
of Indiau and with four Javanese males, and it seems a good local race, 
easily distinguished. It is very much larger than Herr Kheil'a Plebeius 
talinga, which has the black border of the forewing much broader, and 
the inner band of the hindwing wanting. 


89. LAMPIDES CELÆNO, Cramer. I identify this species with some 


donbt ; a small pale-blue form, quite common along the shore. Another 
` Lampides, which I have not been able to place, is pale grey above, with 





| rather narrow on the forewing and reduced toa thread on 


the hindwing. 
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Herr Kheil describes a Cyaniris from Nias, puspinus, dubiously dis- 
tinct from C. puspa. Zizera karsandra certainly occurs in Engano, bnt I 
do not seem to have taken it. Herr Kheil gives it in his Nias list ander 
the name of Plebeius lysimon. 


40. PiruECOPS HYLAX, Fab. Scarce, 


Subfamily Gerydina.* 


- 41. PARAGERTDUS UNICOLOR, Felder, (horsfieldii, Moore). The 
identity of horsfieldii and unicolor seems generally accepted by the 
German naturalists, and Mr. de Nicéville, who has examined Felder's 
types (three females) of unicolor at Vienna, has come to the same con- 
clusion. 

Paragerydus certainly does differ considerably in aspect from 
Allotinus. I think it may be kept distinct from it for the present, on 
account of the approximate second and third subcostal branches in the 

, forewing of the male. 


Family PrERID Ex. 


49. TERIAS HARINA, Horsf. Only one taken. Herr Kiel does not 
record it from Nias. FIT 


t 43. "'"lEgRIAS HECABE, Linn. 
44. Terus sarr, Horsf. Taken only ow the hills. 


45. Artus HIPPO, Cramer. Only females taken. It may be the 
-Javanese Appias lyncida, and not hippo. 


-= 46. HurHINA ETHEL, n. sp. Male, above white, all the veins, 
including the internal and medians, black, and bordered with diffused 
black scales, the cell and the upper median vein heavily bordered with 

T black, the costa tinged with lemon. Outer border rather widely and 
—  -.- equally black, a dark, diffused outer-discal band parallel with the margin 
| ns far as the internal vein, cutting off seven submarginal spots, all white 
MES except the first, which is bright yellow, slender, the last large and out- 







d. — * In the 1889 volume of this Jonrnal, by an unfortunate blunder I described the 

fore tarai of the Gerydina as like the middle and hind ones, in spite of my namerous 

dre winga showing the contrary. I also gave Herr Kheil's Allotinue aphocha as 
e jnivalent | to horafieldii. A. aphocha may be distinct, though badly described, and 

SÉ k E : 1 only on the underside, where it is identical with horsfeldii, d now deubt 

if my Aem genus Malais js distinct from Logania, though a Bornean form 

Zem sou EL. sriwa dooa have the tibim short and thick. ` 

DS Br ng 

E Kb, 2 


— 















LI lf 
"oa cow 

4 
^ 





30 W. Doherty—4A List of the Butterflies of Engano. [.No. 1, 


wardly incised. Hindwing, rich ochreous yellow, (without any orange 

tinge) from the first subcostal vein to the hind margin ; the outer border 

rather widely black (but not subanally), the outer part of the veins, 

except the submedian and especially the subcostals and radial, also black, 

bordered with diffused scales. Below, the white area is reduced on the 

forewing, the upper submarginal spots united in n large triangular g 

bright yellow mass, only the lower two white, that above the upper 

median vein obsolescent. Hindwing lemon yellow, ochreous yellow on 

the extreme anal margin, with greenish areas above and below the cell, 

especially around the subcostal veins; the dark brown border very wide, 

attaining the cell, enclosing six yellow spots, all large except the fourth 

which is obsolescent, the first three more or less united. 
The absence of all orange on the wings, the submarginal band of 

the forewing, the veins outlined with black on both wings, the very 

broad marginal dark band of the hindwing below, and the large extent 

of the yellow area, tinged with greenish below, easily distinguish this 

peculiar species from Huphina lea and judith. 
Only one male, taken at Bya Bua, 


= 
— 


Family PAPILIONIDÆ. 


. 

47. ORNITHOPTERA NEREIS, n. sp. A local form of O. pompeius, 
Cramer. Male. “Above, black, the cell immaculate, the veins of the disc 
black, bordered with rather conspicuous whitish rays. HWindwing golden 
yellow, bordered with a deeply scalloped black band, which is only about 
ys of an inch wide at the ends of thé veins, the base black above the 
middle of the costal space, including the root of the cell; two (in one 
specimen five) black discal spots subanally in the gold. Below, the 
white streaks near the veins are more continuous, and the end of the 
cell is slightly touched with whitish; a little red at the base of the wings. 

Female, with the outer third of the cell entirely dull whitish, the 
whitish streaks between the veins coalescing, and extending nearly to. 
the outer margins, the black rays in the middle of the spaces not nearly 
reaching the cell; hindwing very dull golden, the border wide, the 
discal spots coalescing widely with each other and with the outer black = 
* band, so as to enclose small yellowish lanceolate spots in pairs divided 











by the veins. Below, the hindwing is dull pale whitish-yellow, without : 

| any golden tint; this area extends only to the upper subcostal vein and * 
— occupies two-thirds of the cell, Several males and two females were — 
* AY. taken, but one of the latter was unluckily destroyed, and the other is. * 
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Herr Kheil calls the Nias form O. amphrysue, Cramer, but it seems 
unlikely that a Javan species should occur in Nias and not in Engano. 
O. nereis obviously diers from amphrysus in the absence of the yellow 
band across the forewing of the male. The opaque whitish-yellow of the 
underside of the female is a striking character, and distinguishes it 
from a Philippine form, which otherwise resembles it considerably, 
especially in the male sex. 


48, Pario (MEXELAIDES) Aptsrotocpg, Fab. Only one specimen 
taken; it was quite small. The species seems wanting on the opposite 
coast of Sumatra, being apparently replaced by Papilio antiphus. 


49. Partio (IntApEs) OCEANI, n. sp. A local form of Papilio 
memnon, from Java. Male, above like memnon, but the lines of luteous 
scales on the forewing are nearly obsolete (slightly visible near the 
apex), and those of blue scales on the hindwing less conspicuous, and 
not nearly reaching the cell. Below, the red basal areas are wholly 
wanting, and the outer grey area much narrower, not at all enclosing 
the series of large black spots. 3 

Female, forewing above heavily marked with pale luteons bands 
bordering the dark veins over the whole disc, entering the upper end of 
the cell, black rays in the middle of the spaces, fhe fipex darker. Hind- 
wing similar but with the luteous bands less conspionions, enclosing a 
series of largo black spots. Below, the red basal spots are present, but 
very small, the grey border slightly broader than in the male. 

- The absence of the red basal, spots above and below in the male, 

— nbove in the female, the obsolete markings of the upperside of the male, 
and the narrow band of the hindwing below in both sexes, easily dis- 

*  VGoguaish this species from its allies. 


ice —  — Only one male and one female taken. s 


0. Parmo (Cnancs) HELENUS, Linn. var. ENGANIUS, The lines of 
, /—  ]nteous scales are conspicuous above and below, more or less whitish 
near the lower angle of the forewing; the red lunules of the upperside 
" are absent, except the anal one, which is obscure. ` Below, the white area 
— is large, the marginal white lunules are distinct, the submarginal orange . 












Si ones small and obscure, wanting in the lower radial and upper median 
— — spaces, giving the insect somewhat the appearance of Papilio prexaspes ; 
io female has a diffused white spot on each side of the radial vein, 
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PaPiLi0 (ZETIDES) AGAMEMNON, Linn. One tattered male, Bua 
E fe | D 


4. 
A 






(Se, —— * 
Parmio (ZETIDES) SARPEDON, Linn. 
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Family HrsPEnRIADE. 


53. HAsoga BADRA, Moore, Two males and a female taken, normal. 
94. PabRAONA PALMARUM, Moore, var. KAYAPU, The black area 
beyond and below the cell of the forewing is nearly obsolete, the yellow 


band of the hindwing very wide. This is perhaps a distinct species, 
but as only one male was taken, I cannot be sure. 


55. CHAPRA MATHIAS, Fab. 
56. Upasres FOLUS, Cram. 
57. Hrpart raya, Moore. One male. 


5B. .TaGrapes ATTICUS, Fab. The two hyaline spots below the 
three subapical ones are absent in the male, the two at the end of the 
cell are joined in the female. The white area of the hindwing is very 
large in both sexes, extending to the outer margin, where there are three 
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black spots. 
e a MXPLANATION OF PLATE I. 
Fig. 1. Dannis pietersii, n. sp. 
» 2.. Radena longa, n. sp. 
- | 
» 9. Dannis chrysea, n. sp. 
» & Rana macra, n. ap. 
Figs. 5-8 refer to Mr. Ifoherty's other paper. 
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extends to the lower median vein; a dark spot edged with whitish in 
the lower median space. Lobe and tail large. 
. Margherita, Upper Assam. " 


2. FLos AHAMUS, n. sp. Pl. I, Fig. 6. 

Female, like Flos asoka, but with the blue of tho upperside pale, 
slightly violescent outwardly, not reaching up to the upper radial vein. 
Below, forewing with the transverse fasciw much duller, and more regular, 
those in the interno-median space of the forewing obscure. Hindwing 
with the pale basal stripe absent, the base all dark, touched with scar- 
let costally ; the lower half of the wing very dark, especially subab- 
dominally, the markings there obscured; beyond the dark base there 
is a broad lilac area transversely from the costa to the hind-margin, 
containing a sinuous irregular band from the costa to the median vein, 
continued by a small separate spot in the interno-median space; an 
obscure ocellus in the lower median space submarginally, no other 
metallic markings. The species also resembles the Himalayan form of 
Flos fulgidus, Hew., but obviously differsan the colour of the upperside ; 
and on the underside in the whitish spot at the end of the cell of the 
forewing, which is narrow and conspicuous, (broad and dull in fulgidus) ; 
p the lower part of the hind wing is much darker, mnd tbe pale costal band 

absent. a 
Margherita, Upper Assam. 


3. ACESINA ZEPHYRETTA, n. 8p. 
5 Male, above dark brown, a smalt diffused light blue area occupying 
K $ less than a sixth of the forewing, including part of the cell, the interno- 
m median and the lower median space, extending just above the middle 
— median vein, the veins dark; hindwing uumarked, the cilia whitish, 
- especially apically. Below brown, slightly glossed with violet, except 
the spots, which are darker and encircled by broad whitish rings. There 
d is no costal white spot on the hindwing, but the apex is chiefly whitish, 
seg the disc irrorated with whitish scales, the ocelli obsolescent. 
tes SA "This species, in whieh the male resembles a female, is obviously 
distinct, and seems to connect A. paraganesa with the other species of 
25 "eg 
. Margherita, Upper Assam. 








E A A ‘Acrsina ARIEL, n. Sp. 

e, Me e, above violet-blue (dull in some lights) over half of the hind- 
ng, and. rather more than half of the forewing, the blue areas rounft. 

Ur nder side uniform brows, strongly glossed with violet, not irrorated 

: —— hitish sca n5 the: — annular, scarcely darker than tho 
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ground-colour, with slender, pale violet-whitish rings; no costal white 
patch on the hindwing, the apex not whitish; three distinct subanal 
ocelli with metallic bluish-green irides. The violet hue of the upperside 
distinguishes it from A. ammon and ammonides, ns well as the entire 
abseuce of the costal white patch on the hindwing below. 

Margherita, Upper Assam. 


9. ACESINA AMMONIDES, n. sp. (= ammon, mihi, nec Hewitson). 

The Tenasserim form of A. ammon, which I have now been able to 
compare with a specimen from Pahang (Malay Peninsula) kindly lent 
me by Mr. de Nicéville, and one from Perak, taken by myself, seems & 
good local race, which I distinguish by the above name. In A. ammon 
the blue is slightly tinged with violet (bnt much less than in A. ariel), 
and oceupies less than half of the forewing and hardly more than a 
quarter of the hindwing. In ammonides, the blue is more azure in tint, 
extends well beyond the cell all around it, and occupies half of the 
forewing and half of the hindwing. Below, in ammon there is only the 
conspienous white costal mark on the hindwing. In ammonides, the 
apices of both wings, especially the hindwing, are strongly suffused with 
whitish, and there are whitish scales abdominally on the hindwing, and 
a quadrate discab white spot between the lower two median veins, In 
one specimen of ammonides, the three minute ocelli of the hindwing are 
touched with metallic gold ; ammon is without metallic scales. 

Tenasserim valley. 

Besides those above mentioned, I took the following species of this 
subfamily at Margherita, Upper Assam. Zephyrus distortus (Zinaspa 
distorta, de Nicéville), Flos moellerit, Darasana perimuta and paramuta, 
Arhopala teesta, singla, centaurus, amantes, rama, anarte, belphabe, 
bazalus and canuleo. 


Subfamily APHNÆIN Æ. 


6. DmhRiNA mANEIA, Hew. 

The veins of the forewing are marked with raised lines of light- 
brown scales in the blue area, somewhat as in Papilio ganesa or Argyn- 
nis childrenii. ‘The veins so marked are the three medians, the lower 
radial and the submedian, besides a line in the interno-median space, 
and two terminally in the cell. "These are presumably scent-glands. 

The venation agrees well with that of Drina donina, tho type of 
the genus; so that Mr. de Nicéville, who had never seen the species, 
sh@wed some acuteness in placing it here, in spite of its wholly different 

pearance. a 
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Genus Tirgrx, novum. 

Male, forewing with the subcostal vein five-parted (ineluding the 
vein itself as a branch), the first branch originating one-third before the 
end of the cell, the third a little before the end, the second nearer the first 
than the third, the fourth from the third half way to the apex, the fifth close 
to the apex, ‘very short. Discocellular veins nearly straight, the lower 
half again as long as the upper, cell slightly longest at its lower angle, 
second bifurcation of the median vein a little before its end. Submedian 
vein exceedingly remote from the median, straight for nearly half of 
its length, then bent downwards like a bow. In the interno-median space 
discally, there is a deep oblique depression on the upperside, covered 
with short grey down, and bearing a conspicuons extensile tuft of long 
orange hairs produced downwards and outwards over the depression. 
Hindwing with the two lower median branches forking simultaneously 
from the end of the cell; a long tail from the submedian, a short one 
from the lower median vein. 

The curious scent-organ in the middle of the forewing of the male, 
resembling that of Dacalana and Arrhenothrix, has so distorted the 
venation that I have thought it advisable to separate this genus from 
Neocheritra. Whether the male has five and thp femple four subcostal 
branches, as in that genus, I do not know. 


E 


- 
s 7. Tarts Gama, Distant, (Neocheritra gama). 

Above black, a tuft of orange hairs overg small grey cavity in the 
middle of the forewing. Hindwirfy with the lower part white, con- 
taining two black spots; above this grey, with three black spots on the 
boundary between the grey and the white; the upper part of the wing 

Da black. Below as in the female. The species apparently mimics 
|» Bobxylides tharis. 

CS ) Rare at Padang Rengas, Malay Peninsula. I have also taken it in 
ue We tho mountains of south-western Sumatra. 

—— ( Subfamily PORITIN.E. 











| Genus MassaGa, mihi. I find that in the male of M. pedtiada, the 
zt feos. of this genus, there is*n narrow tuft of prostrate black hairs arising 
G TOV end of the cell, extending bey6nd it along the upper border of the 
| Wl per ie Kei vein. This was pointed out to me in M. pharyge by Mr. 
d |J de N rille and I afterwards found it in M. pediada, In M. potina it 
ies Gen ge tly present, but very. small and inconspicuous. In All these 
species. he u pper tuft i is of comsiderable size, yellowish or whitish, turned 
at upward e alot ong p the — subcostal vein, i in a large whitish patch. In 
— Sele) eS Ca | 
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Poritia, the lower tuft is absent, the upper one black or dark brown, 
without the whitish patch. 


Subfamily LYCJENINAE. 


Genus PnENGANIS, novum. The splendid Chinese bitterfly Lycena 
atroguttata, Oberthür, deserves to be placed in a separate genus or sub- 
genus, distinguished from Lycana by the upper discocellular vein of the 
bindwing being short and angled outwardly, the lower discocellular 
meeting the median vein opposite its second forking. 

This butterfly is certainly the finest of the subfamily, unless the 
danis group of Cyaniris be excepted. I was not able to detect any odour 
about it, but it has all the nir of a protected species. I often saw 
it iu the meadows of the Kuteha Naga country, Naga Hills, from 6000 
to 8000 feet elevation, flying very slowly and visible from a great 
distance, so that I caught a good number, in spite of its rarity. The 
character of its markings, round black spots on a pure white ground, 
is very remarkable. It is hard to avoid thinking T'ajuria maculata, Hew. 
& mimic of this species, though it seems to live at a lower elevation, 
and further to the wesjward. Taraka hamada is somewhat similarly 
marked, and is obvidusly protected. 

I have taken the name Phengaris, which means a daughter of the 
moon, from the modern Greek. 


Subfamily GERYDIN A. 


B. GERYDUS HERACLEION, n. ap. 

Male, forewing less acute than in G. symethus, hindwing rounded. 
Above, brown, forewing with a slaty gloss, the apex darker, a broad 
oblique white band from the upper end of the cell and beyond it (above 
the cell it is obscure), almost to the middle of the interno-median space, 
the onter part dehiscent along the lower median vein, projecting fur- 
thest in the lower median spacé (unlike symeíhus) The band is 
much broader than in Gerydus biggss Distant, (gopara, de Nicé- 
ville).  Hindwing all dark. Below, the white band of the fore- 
"wing is obscure and broken, the spot in the lower median space quite 
separate from nnd more distinct than the rest, the transverse Junular 
‘band obsolescent in the forewing, three costal ring-spots, three small 
ical lunnles. Hindwing, much less clouded with blackish than in 





: e — the lunular transverso band nearly regular, the basal spots 
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The species is larger than G. symethus, not quite so large as G. 
ancon. The upper median vein of the male is naked above and swollen 
from the end of the cell one-fourth townrds the outer margin. This 
may be regarded as a generic character of Gerydus, since it occurs at any 
rate in G. symethus, biggsii, boisduvalit, heracleion, irroratus var. assa- 
mensis, and ancon, In G. croton the swelling is indistinct, and the vein 
is covered with black scales. 


9, GERYDUS IRRORATUS, Druce, var. ASSAMENSIS, nov. EL. 
Fig. 7. 

Above, unmarked except by a small, pale, longitudinal area around 
the base of the upper median vein on the forewing. . Below, pale grey- 
brown, without the dark markings of G. boisduvalii, a small pale area 
on the forewing below the middle median vein, the markings lunular, 
those in the cell of the forewing reduced, the transverse discal band of 
the forewing subapical, extending only to the upper median vein, a single 
conspicuous dark lunule near the lower angle; the transverse band 
of the hindwing regular, an undulated," continuous submarginal dark 
line. 

Dhansiri Valley, Naga Hills. 

It resembles G. melanion from the Philippinés, “but is without the 
white area near the lower angle of the forewing abeve. It may be 
conspecific with Mr. Druce's Gy irroratus (from Siam) which has never 
been figured or properly described. 


I have taken what may be the female of Ger ydus irroratus in Perak. 


. Some pale markings represent the broken white baud of G. boisduvalii, 
— the hindwing is angled at the upper median vein. 
The figure represents the transverse band of the hindwing iucorrect- 


e |» ly; itis really composed of separate annular lunules. * 

+>. " ; 

A 10. LOoGANIA MASSALIA, n. sp., Pl. I, Fig. 8. 

Es Female. Above black, a round, dull white discal area on the fore- 
= E 


wing from just above the upper median vein almost to the submedian 
E Vein. Below irregularly speckled and variegated; forewing with the 
= — and npical parts ochreous-brown, the rest blackish. Hindwing 
ud tinged with ochreous; a submarginal dark area, and obscure dark 
wnsverse bands. Hindwing not angled, the margin entire. 

Nearest an undescribed Logania from Perak, Malay Peninsula, 
h iab, SE has the SPUR marked as in L. — and the 
— — | 
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EXPLANATION OF PLATE I. 
Fig. 5. Arhopala khamti, n. ep. (Aseam.) | 
E Fig. 6. Flos abamns, n. sp. (Assam.) 


Fig. 7. Gerydus irroratus, Druce, var. assamensis, var. nov. (Assam.) 
Fig.8. Logania mnssnlin, n. sp. (Assam.) 


Figs. 1—5 rofer to tho previous paper on the Butterflies of Engano. 


IV .— Materials for a Flora of the Malayan Peninsula, —Bi George Kixa, 
M. B, LL. D., F. R. S, C. I. E, Superintendent of the Royal 
Botanic Garden, Calcutta. No, 3. 


(Continued from page 206 of Vol. LIX of 1890.) 


(Received 2nd March 1891. Read April 1st 1891.) 


In the arrangement of thetNatural families which is being followed 
in these papers (that of DeCandolle as modified by the late Mr. Bentham 
and Sir Joseph Hooker), the family Dipterocarpeae should have preceded 
Malvaceae. Delays havt, however, occurred in the elaboration of that 
family ; and, rather than postpone the publication of the remaining three 
Thalamifloral orders, I have decided to submit my account of these to 
the Society now, deferring my paper on the Dipterocarpeae and on the 
previously omitted Anonacfae to a future occasion. 


Orper XVII. MALVACE JE. 


Herbs, shrubs or trees; herbaceous portions often stellate-hairy or 
scaly, Leaves alternate, palminerved, simple, lobed, or rarely compound. 
P Stipules free, sometimes caducous. .Bracteoles 3 or more, free or com- 

bined, often forming an epicalyx. Flowers axillary or terminal, solitary, 

fascicled or ¢ymose-paniculate, regular, hermaphrodite or 1-sexual. 
ES Sepals 5, vnlvate, free or connate. Petals 5, twiated-imbricate, Stamens 
E ; — eo, rarely definite, adnate to the base of Gs petals ; filaments monadel- 
= * phous, forming a tube; anthers oblong or reniform, cells sinuons or 
| e ` twisted, linear or annular, ultimately l-celled bursting longitudinally. 
pb Ou -many-celled, entire, or lobed, of 2-5 or usually more carpela. 
SCH — a central axis; styles connate below or thronghont their 
eth 5 ovules lor more, ‘curved, attached tothe inner angle of each ` Po 
uit of cocci, voice, often — — 
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folded or crumpled.—Distrib. Abundant in warm regions, common in 
temperate, absent from arctic, Genera 57; known species abont 700. 
A. Staminal tube entire, or but slightly divided at the apex. 
Tribe I. Malvew. Herbs or shrubs. Ripe carpels separating from the 
axis. Styles as many as the carpels, 
Ovules solitary; carpels with convergent, often 


beaked, apices ove ven 1l. Sida. 
Ovules 2 or more; carpels with divergent, not 
beaked, apices T * 2. Abutilon. 


Tribe II. Vrenece. Styles or stigmatic branches — 
as many as the carpels. 

Fruit of indehiscent cocci we 3. Urena. 

Tribe III. Hibisceæ. Herbs or alirüba. Fruit cap- 
sular.. Sepals leafy. Staminal-tube truncate 

or 5-toothed at the apex. 
Calyx toothed: stigmas distinct, spreading e. & Hibiscus. 
» truncate: stigmas united ... we 00. Thespesia. 
B. Staminal tube short or divided into single 
filaments to its base. 

Tribe IV. Bombaciae. Trees. Sepals —À 
styles connate or free. Fruit capsular. 
Leaves digitately compound, calyx E) or * 

irregularly 3 to 5-lobed ; seed silky outside. 
Anthers solitary  ... om 25.06. Bombax. 
T in groups of 20r X — ... e. 7. Eriodendron. 
Leaves simple, usually scaly ; fruit woody, muri- 
cate ; seeds arillate. 
"win Calyx tubular or bell-shaped, 


| —— Anthers linear, cells sinuous ven 8. Duürio. 
s Anthers globose, opening by a poro ... 9. Boschia. 
fa E Calyx dilated at the base. 

NEW Calyx finally forming a cushion-shaped annu- 

E E: lus ` — deg w+ 10. Neesia. 









Buceo Calyx 5-pouched at the base, petals inserted 
SET - | on the calyx eee eee LIII 11. Calostegia. 


1. Sina, Linn. 
| ` Herbs or undershrubs. Leaves entire or lobed. Bracteoles O. 


J: x ef 5  valvate sepals, tubnlar below. Corolla of 5 petals, free above, 


- 2 * nr omg below and adnate to the tube of the stamens. Staiftinal-fube 
dividin, z at atthe summit into numerous anther-bearing filaments. Carpels 


5 or me E whorled; styles as many as tho carpels, stigmas torminal. 
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Ripe carpels separating from tho axis, generally 2-awned at the summit, 
and dehiscing irregularly or by a small slit. Seed solitary, pendulous 
or horizontal; radicle superior.—Distrib. A genus of about 80 species, 
most of them being tropical weeds. 


L S. Mysorensis, W. & A. Prod. I, 59. A sub-erect, sometimes 
decumbent, herb 1 to 2 feet high, covered with more or less glutinous 
hairs. Leaves cordate-ovate, acuminate, coarsely serrate-crenate, 15 to 
2:5 in. long and 1 to 1°5 in. broad; petiole about half as long as the 
blade. Stipules linear, less than half as long as the petiole. Flowers 
less than ‘5 in. in diam., in few-flowered axillary racemose cymes, 
corolla yellow; pedicels shorter than the petioles, jointed near the 
middle. Carpels shorter than the calyx, sub-glabrous, each with a 
short awn, or awnless. Mast. in Hook. fil. Fl. Br. Ind. I, 322; Thwaites 
Enum. 28. S. hirta, Wall. Cat. 1855, not of Lam. S: urticwfolia, W. 
& A. Le S. nervosa, Wall. Cat. 1553 E. S. olens, Ham, in Wall. Cat. 
1874. S. glutinosa, Roxb. Hort. Beng. 97; Fl. Ind. iii, 172; Wall. Cat. 
1855, not of Cav. S. tenax, H&m. in W. & A. Prodr. i, l. c. ; Wall. Cat. 
1855, E. F. 8. fasciculiflora, Miq. Fl. Ind. Bat. i, Pt. 2, 140. S. radicans 
Cav. Diss. i, 8: W. & A. Prod. i, 59, 

A weed by rofidsides ; in Perak and probably in the other provinces. 
Distrib, India, Java. 


2. S. CARPINIFOLIA, L. Anundershrub2 oa feet high; glabrous 
orsub-glabrous; a few mihute stellate hairs on the stems and petioles, 
Leaves linear-lanceolate, acute, serrate, 2 10 3 in. Jong and °25 to ‘35 in. 
broad; petioles ‘l to *2 in. Stipules subulate, nerved, much longer than 
the petiole. Jlowers'5 in. in diam, solitary, axillary; corolla yellow, 
peduncles as lowg as the petiole, jointed, minutely bracteolate. Carpels 
shorter than the sub-globose ribbed calyx, glabrous, rugulose, each with 2 
short awns. DC. Prod. i. 460. Mast, in Hook. fil. Fl. Br. Ind. i. 323; 
Wall. Cat. 1871. S. acuta, Burm.; Cav. Diss. i p. 15, t. 2, f. 3; DO. 
Prodr, i. 461; Wall. Cat. 1868, 1, 2. 3, 4, 5; Roxb. Fl. Ind. iii. 171; W. 
& A. Prodr. i. 57; Dalz. & Gibs. Bomb. Fl. 17; Thwaites Enum. 27; 
Miq. Fl. Ind. Bat. i. Pt. 2. p. 143; Wight Ic. t. 95; Bl. Bijdr. 55; Wall. 
Cat. 1868 G. S. lanceolata, Roxb. Le. 175; Wall. Cat. 1868 F. S. stipu- 
lata, Cav. Diss. i. t. 8, f. 10; DO. Prodr. i, 460; W.d& A. Prodr, Le 
S. Stauntoniana, DC. Lc. ; S. scoparia, Lour. ex W. & A. le. 

In all the provinces as a weed. Distrib. India and Tropics gene- 


H D 





. : 
3. S. RHOMDBIFOLIA, Linn. sp. 961. An erect under shrub 2 to 3 
feet high, from glabrous to hoary, stellate-pubescent. Leaves varying 
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from ob-lanceolate or obovate to rhomboid, but always with tapering 
bases, serrate to crenate ; under surface hoary, rarely green ; length 
'b to 2-5 in., petiole -1 to ‘2 in. Stipules setaceous, longer than the 
petioles. Flowers ‘> in. in diam, axillary, solitary ; corolla yellow, 
rarely white; peduncles much longer (sometimes six times) than the 
petioles, variously and sometimes indistinctly jointed, ebracteolate. 
Carpels amooth or pubescent, or reticulate, each usually with 1 or 2 
rather long awns, sometimes awnless, generally longer than the calyx. 
Mast. in Hook. fil. Fl. Br. Ind. i. 323; Miq. Fl. Ind. Bat. i. pt. 2. p. 142; 
DC. Prodr. 1. 462; Roxb. Fl. Ind. iii. 176; Wall. Cat 1862, 2; Thwaites 
Enum.28. S. canariensis, Willd.; DC. Prodr. i. 462. S. compressa, 
Wall. Cat. 1866; DC. Prodr. i. 462, 
This very polymorphic species has been divided into varieties by 
Dr. Masters in Hooker's Fl. Br. Ind. l.c. as follows :— 
“Var. 1. scabrida, W. & A. Prodr. i. 57 (sp.) ; sprinkled with rigid 
hnirs, leaves concolorous, peduncles joined at the base, carpels awned. 
“Var. 2. retusa, Linn. (sp.) ; leaves obovate retuse hoary underneath, 
peduncles equalling the leaves jointede above the middle, carpellary 
awns short.—Cnav. Diss. i. t. 3, f. 4, and Diss. v. t. 131, f. 2; Bl. Bijdr. 
75; W.& A. Prodr. i. 38; Wall, Cat. 1870; DC. Prodr. i. 462 ; Roxb. 
Fl. Ind, iii. 175 ; Dalz. & Gibs. Bomb. Fl. 17 ; Miq, Fi. Ind. Bat. i. pt. 
2,142. S. chinensis, Retz ex Roxb. Hort. Beng. 97 ; FL Ind. iii. 174. 
S. philippica, DC. Prodr. i. 462; W. & A, Prodr. Le: Wall. Cat. 1869 ; 
Rheede Hort. Mal x. 18; Rumph. Amb. v. t. 19.—The S. corynocarpa, 
Wall. Cat. 1870, seems to be a form of this vatiety, with densely intricate 
woody branches, and long carpellar y awns. 
z “Var. 3. rhomboidea, Roxb. Hort, Beng. 50; Fl. Ind. iii. 176 (sp-); 
- leaves rhomboid hoary beneath, peduncles jointed at the base, carpellary 
| awns very short inflected, DC. Prodr. i, 462; W. & 4. Prodr. 1. 57, 
— Wall. Cat. 1862 E., 1863; Thwaites Enum. 28. S. rhombifolia, Wall. 
A" Cat. 1862 F.? S. orientalis, Cav. Diss. i. t, 12.—'l'he flowers expand at 
—.. moon (Roxb.). 
Se d “Var. 4. obovata, Wall. Cat. 1864 (sp.) ; leaves 1} by 2 in, broadly 
. . obovate, hoary beneath, apex coarsely toothed, base cuneate, petiole $ 
_ in., peduncle longer than the petiole shorter than the blade. 
— “Var. 5. microphylla, Cay, Diss. i. t. 12, f. 2 (sp.); leaves small, 
` elliptic dentate hoary beneath, peduncle slightly exceeding the petiole, 
i d EST awned.— Roxb. Fl. Ind. iii. 170; DC. Prodr. i. 461,” 
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FOLIA, Linn. $ spec. 961. An erect softly many undershrub 
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2 to 3 feet high, the hairs on the branches and petioles long and spread- 
ing. Leaves oblong-cordate, obtuse, rarely acute, crenate ; both surfaces, 
but especially the pale lower surface, softy hairy; length 1°25 to 2 in., 
breadth ‘8 to 1°25: petiole slightly longer than the blade. Stipules 
linear, less than half the length of the petiole. Flowers '6 in. in diam., 
axillary, solitary; corolla yellow; peduncles jointed near the apex, 
varying in length, the lower longer, the upper shorter, than the petioles. 
Oarpels boldly 3-angled, reticulate, sub-glabrous, crowned by 2 strong, 
divergent, retro-hispid awns. DC. Prod. i. 464, Roxb. Fl. Ind., ii. 
177; Wall Cat. 1849; W. & A. Prod. i. 58; Thwaites Enum. 28. 
Dalz. & Gibs. Fl. Bombay, 17 ; Mast. in Hook. fil. Fl. Br. Ind. i. 324, and 
in Oliver's Fl. Trop. Afr. i. 181; Miq. Fl. Ind. Bat. i. pt. 2, 140. S. 
herbacea, Cav. Diss. i. 19, t. 13, f. 1; DC. Prodr. i. 463. S. micans, 
Cav. Diss. i. 19, t. 3. f. 1. S. rotundifolia, Cav. Diss. i. 20, t. 3, f. 6, and 
Diss. vi. t. 194, f. 2; Wall, Cat, 1849, D; DC. Prodr. i. 464. S. althei- 
folia, Swartz, Guill. & Per. Fl. Seneg. i. 73.—Rheede Hort. Mal. x. t. 54. 

In Malacca: and probably in all the Provinces as a weed. Distrib. 
The Tropics generally. e 


M 2. Apr, Gertn. 


Herbs or undérshrubs more or less covered with down. Leaves 
angled or palmattly-lobed. Inflorescence axillary or terminal. Bracteoles 
0. Calyx of 5 valvate sepals, tubular below. Corolla of 5 petals, free 
above, connate below and sjlnate to the tube of the stamens. Staminal- 
tube divided at the apex into numer®us filaments. Carpels 5-8. Styles 
as many as the carpels. Ripe carpels separating from the axis, awned or 
not, l- or more-seeded. Seeds reniform. Distrib, Abont 70 species, all 
tropical or subtropical. 


A. txprcum, G. Don. Gen. Syst. i. 504. An annual or perennial 
undershrub. Leaves broadly cordate, irregularly and coarsely toothed 
or sub-entire, pale and minutely pubescent on both surfaces, often 
with a few longer hairs intermixed, length J to 2 in., breadth. 1 to 2 
in.; petiole usually longer than the blade. Flowers 1 in, in diam, axil- 
lary, solitary, the peduncles longer than the petioles, jointed near the 
top; corolla yellow. Sepals ovate, acute, shorter than the spreading 
petals. Carpels 15 to 20, longer than the calyx, truncate or with short 
spreading awns, tomentose at first, ultimately sub-glabrous. Seeds 
dark brown, minutely stellate-hairy. Mast. in Hook. fil. Fl. Br. Ind. i. 





. 826; A..asiaticum, W. & A. Prodr. i. 56, not Sida asiatica, Linn. ; W. 





` Thwaites Enum. 27; Mast. in Oliv. Fl. Trop, Afr. i. 186; Miq. Fl. Ind. 
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| Bat, i. pt. 2, 146. Sida indica, L.; DC. Prodr. i. 471;Cay. Diss. i. p. 
33, b. 7, £..10 ; Roxb. Fl. Ind. iii, 179. Wall. Cat. 1859, L SCH ACH 
Sida Seege WA Le A. populifolia, G. Don. Le Sida populi- 
folia, DC. Prod. i. 470; Cav. Diss. i. t. 7, fig. 9; Roxb. Fl. Ind. iii. 179; 
Bl. Bijdr. 79. S. — L'Her. Stirp. i. 130. S. BPteroomischos, Cav. 
Diss. ii. 55 and v. p. 275, t. 128. 

Singapore, Selangore and probably in all the other provinces. 
A weed. 


3. Urnena, Linn. 


Herbs or undershrubs, more or less covered with rigid stellate hairs, 
Leaves angled or lobed. Flowers clustered. Bracteoles 5, adnate to the 
5-cleft calyx, sometimes coherent at the base into a cup. Petals 5, 
often tomentose at the back, free above, connate below and united to 
the base of the tube of the stamens. Staminal-tube truncate or minnte- 
ly toothed. Anthers nearly sessile. Ovary 5-celled, cells 1-ovuled, 
opposite the petals; stigmatic branches 1; stigmas capitate. — tpe 
carpele covered with hooked bristles or sfnooth, indehiscent, separating 
from the axis when ripe. Seed ascending; cotyledons bent and folded ; 
radiele inferior. Distrib. Species 4-5, natives of tropical and sub- 

É 
tropical countries, 2 only being confined to Asia. 4 * 


> U. LOBATA, Linn. Spec. 974. A herbaceons undershrub 1 to 3 feet 
high, more or less hairy. Leaves very variable; the lower rotund to 
reniform, more or less cordate nt the base, tle apex nsually aente, — 
with 5 to 7 shallow lobes or sub-entire, 5 to 7-nerved ; length 1 to 2 in., 
| "breadth 1 to Z5 in.; upper leaves smaller and sometimes ovate to 
23 linear-lanceolate, 3.nerved.  Petiole shorter than the blade; bracteoles 
AE  oblong-lanceolate, as long as the sepals. Corolla pink, *5 to 1 in. in 
= diam.  Carpels tomentose, and with many smooth hooked spines. Mast. 
—* in Hook. fil. Fl. Br. Ind. i. 329; Miq. Fl. Ind. Bat, i. pt. 2, p. os Cav. 
— Diss. iv. p. 336, t. 185, fig. 1; Miq. Pl. Jungh. 283; DC. Prodr. i. 441; 
3 Roxb. Fl Ind. ii. 182; W. & A. Prodr, i. 56; Wall. Cat. 1998; Dalz. 
were Y E Gibs. Bomb. Fl. 18; Thwaites Enum. 25; Miq. Fl. Ind, Bat. i. pt. 2, 
| — 148. U. cana, Wall. Cat. 1930 B. U. palmata, Roxb. Fl. Ind. iii 182, 
~ U. tomen mentosa, Bl. Bijdr. 65. 
* AM the Provinces: a weed. Distrib. The tropics generally. 
T Ayar. 1. sinuata, Miq. Fl. Ind. Bat. Le: leaves deeply 5-lobed, the 
we — s ‘narro wed at the base, serrate, often pinnatifid, bracteoles linear ; 
TO cA vri ren smaller than in the typical plant. U. sinuata, Linn.; DO. 
dire) OE in i 44l; Roxb. Hort. Beng. 50; Fl. Ind. iii. 182; Wall. Cat. 1933 
; W. & A. Prodr.'i, 46 ;"Hook. Fl Br. Ind. i.329; Thwaites Enum. 
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Pl. Cey. 25; Dalz. & Gibs. Bomb. Fl. 18. U. muricatg, DC. Prodr. i. 
442. U. Lappago, DC. Prodr. i. 441. U. morifolia DCO. Prodr. i. 442? 
U. heterophylld, Smith in Rees' Cycl. 37; Wall. Cat. 1933 E, F. G, H, 
EK. VU. tomentosa, Wall. Cat. 1933 H.;—Burm. Zeyl. t. 69, f. 2, 

Distributed like the last. 

Var. 2. scabriuscula, DC. Prod. i. 441 (sp.); herbaceous; leaves 
roundish, scarcely lobed, with 1-3 glanda beneath ; bracteoles linear, 
longer thun the sepals. U. scabriuscula, Wall. Cat. 1928 F; W. & A, 
Prodr. i. 46; Dalz. & Gibs. Bomb, FL 18. 


4. Hiunisccs, Linn. 


Herbs, shrubs, or trees. Leaves stipulate, usually more or less pal- 
mately-lobed.  Inflorescence axillary, rarely terminal.  Bracteoles 5 or 
more, free, or connate at the base. Calyx 5-toothed or 5-fid, valvate, 
sometimes spnathaceous. Petals 5, connate at the base with the staminal- 
tube. Staminal-tube truncate or 5-toothed at the summit; filaments 

many; anthers reniform, l-celled. Ovary 5-celled, cells opposite the 
sepals, each with 3 or more ovules; styles 5, connate below; stigmas 
capitate or sub-spathulate. Capsule locnlicidally 5-valved, sometimes 
with a separate endocagp, or with false dissepiments forming a spurious- 
ly 10-celled fruit. Seeds glabrous, hairy or woolly, About 150 species ; 
distributed chieffy in the tropical regions of both hemispheres. 













Calyx spathaceous, deciduous ... S. l. H. Abesmoschus. 
E: Calyx persistent, 5-clgft. 
d Bracteoles of involucre distinct, their 
| apices spathulate — .. 2. H. Surattensis. 
o Bracteoles united at the base, nearly as 
en — long as the calyx es e. 3. H. macrophyllus. 
Braetéoles united into a cup much shorter 
than the calyx. 
Involucre and calyx softly pubescent 4. H. tiliaceous. 
— >- rugulose 5. H. floccosus. 


* 1. H. AsrLMoscHUs, Linn. Spec. 980. A stout annual under- 
shrub 2 to 3 feet high: young branches and peduncles retro-hispid, all ` 
E o ther — hispid or stellate-hispid. Leaves variable, usually with 3 to 
de Dixon mg or linear, serrate-crenate, acute lobes, omg: 
e or sagittate, the base always rounded ; length and ` — * 
p — — blade: stipules minute, subulate, fuga- y Ke 
` o vers 3 in. A , y y solitar ; peduncles- shorter than mi sm ei 


— 7$ to ^75 in. le long. ` 
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< centre, glabrous. Capsule oblong, pointed, hispid, becomin g sub- 
glabrous, 1 to 3 in. long. Seeds reniform, striate, glabrous, musky. 
Mast. in Hook. fil. Fl. Br. Ind. i. 342 (excl. syn. H. sagithifolius, Kurz.) ; 
DC. Prod. i. 452; Roxb. Fl. Ind. iii. 202; Griff. Not. iv. 521. Abelmos- 
chus moschatus, Manch; W. & A. Prod. i. 53; Wight Te. t. 399 ; Wall. 
Cat. 1915, F, G, H, I, K, L; Thwaites Enum. 27; Miq. Fl. Ind. Bat. 
i. pt. 2, 151. H. flavescens, Cav. Diss. iii t. 70, f. 2; DC. l.c. 454. 
H. spathaceus, Wall. Cat. K. H. ricinifolius, Wall. Cat. 1915. Bamía 
chinensis, Wall. Cat. 1616? Hibiscus pseudo-ahelmoschus, Bl. Bijdr. 
70. .H. longifolius, Willd. Spec. iii. 827; DC. Prod. i. 450. Bamia 
multiformis and betulifolia, Wall. Cat. 1917 and 1918. 
In all the Provinces; cultivated or naturalised. Distrib. the 
tropics generally. 


2. H. sunRATTENSIS, Linn. Spee. 979. A weak straggling under- 
shrub; the branches, petioles and peduncles with small recurved pric- 
kles and a few soft spreading pale hairs, Leaves palmately 3 to 5-partite, 
rarely ovate, sub-entire, serrate, sparsely pilose; length and breadth 
15 to 3 in.; petiole slightly longer than the blade. Stipules broadly 
ear-sbaped. Flowers 2 to 2*5 in. long, solitary, axillary, corolla yellow , 
x with dark centre; bracts of involucre 10 to 12, lives with spathulate 
apices. - Capsules membranous, the individual carpgls with 3 bold 
acnleate nerves and a long terminal point. Seeds with long straight 
= brittle yellowish hairs. Mast. in Hook. fil. Fl. Br. Ind. i. 334; Miq. 
(T. Fl. Ind. Bat. i. pt. 2, 161; Bl. Bijdr. 68; DC. Prodr. i. 449; W. & A. 

— — Prodr. i. 48; Roxb. Fl Iud. iii. 205; Wight Ic. t. 197; Cav. Diss. iii. 
t. 63, f. 1; Thwaites Enum, 26; Wall, Cat. 1893, 1, 2, 3, D, E, F, G; 
fa . Dalz. & Gibs. Bomb. Fl. 20; Mast. in Oliv. Fl. Trop. Afr. i. 201; Miq. 
— — EL Ind. Bat. i. pt. 2, 161. H. furcatus, Wall. Cat. 1896C, not of Roxb. 
d - — — Malaca, Perak, and probably in the other Provinces. Distrib, 
-  — The tropics generally. 
—. — This has a decumbent or even climbing habit. 


VLC eT 8. H. wacnoPHYLLUS, Roxb. Hort. Beng. 51. A large shrub or 
E. tree, all parts more or less covered with pale soft minute velvetty  * 
puis tomentum ; the young branches, petioles, pedicels, bracteoles and calyx 
bearing, in addition, numerous more or less deciduous tafts of long 
ipreading stiff tawny hairs. Leaves large, on long petioles, cordate- 
orbicular to reniform, the apex shortly sharply and abruptly acuminate, æ 
the edges entire; palmately 7 to 9-merved ; length and breadáh 7 to*12 
in.; petiole usually longer than the blade. Stipules oblong, convolute, 
nentose, 3 to 4 in. long. Flowers in terminal cymes, pedicels 


small 
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1'5 to 2 in. long, articulate near the apex and bearing two large broadly 
| ovate deciduous bracts. Involucres of the individual flower 10 to 12, 
linear-lanceolate, connate at the base, as long as the calyx, hispid- 
tomentose like the calyx. Calyx with 5 deep linear teeth ; the tube 
‘10-ribbed, 1 to 1:25 in. long. Corolla 4 in. in diam., purpls, Fruit 
pointed, hispid, as long as the persistent calyx. Seeds reniform, their 
edges densely fulvous-sericeous. Mast. in Hook. fil. Fl. Br. Ind, i. 337; 
Kurz For. Fl. Br. Burm. i. 126; DC. Prod. i. 455; Wall. Pl. As. Rar. 
i 44, t. 51; Wall. Cat. 1903. H. setosus, Roxb. Fl. Ind. iii. 194. H. e 
vestitus, Griff. Notul. iv. 519. 
Penang, Perak.  Distrib. Java, India. 


4. H. tiniacevs, Linn. Spec. 976. A small much branched tree; 
young branches minntely pubescent. Leaves sub-coriaceous, broadly 
cordate to reniform, minutely erenulate or entire, rarely lobed, acute ; d 
upper surface scaly, minutely pubescent, glabrescent or glabrous; lower 
densely and minutely hoary-pubescent; nerves 7 to 9 pairs, palmate; 

- length and breadth 3:5 to 6°5 in., petioles *5 to 2 in., stipnles oblong, 
oblique, shorter than the petiole. Flowers solitary; or in pedunculate, 
- solitary, 2 to 3-flowered, axillary cymes; the peduncles 2 or 3 times as 
long as the Delicias " wikh 2 obliquely oblong, opposite, pubescent, ` 
caducous bracts, IJnvolucres 7 to 10, acute, united above the middle. 
Sepals 5, like the involucres but twice as long, with an elongated gland 
— externally. Corolla campanulate, 4in. in diam., yellow with erimsom ` 
centre. Fruit as long as*the calyx or shorter, ovate-acute, stellate- 
pubescent, spuriously 10-celled. Seeds few, obovnte-reniform, faintly 
striate, sparsely scaly, pubescent, or glabrous. Mast. in Hook. fil. Fl. 
- . Br. Ind. i, 343; Kurz For. Fl. Burm. i. 126; DC. Prod. i. 454; Cav. 
— piss. iii p. 151¢t. 55, f. 1; Bl. Bijdr. 72; Roxb, Fl. Ind. iii. 182; Miq. 
Vë FL Ind. Bat. i. pt. 2, 153; Beddome Fl. Sylvat. Anal. Gen. t. 4. 
We. E tiliaceum, A. Juss. in St. Hil. Fl. Bras. Med. i. p. 156; (excl. ^ 
yn. H. elatum) W. & A. Prodr. i. 52; Wight Ic. t. 7; Wall. Cat. ^ 
Es P 1912; Thwaites Enum. 26; Dalz. & Gibs. "Bonis Fl. 17; Griff. Notul. 7 
ES. iv. 523. H. tortuosus, Roxb. Fl. Br. Ind. i iii, 192 ; Wall. Cat. 1912 G, 
(so map DN ~ 
EE All the provinces ; ; near water. Distrib. The tropics generally. "M 
near t — — a 
5. E osus, Mast. in Hook. ei Fl. Br. Ind. i. 343. A re — | 
| 80 t a 4 ye high; young branches, petioles, — pone and c 


^a 
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distantly sub-crenate ; both surfaces minutely and sparsely stellate-pub- 
escent, glabrescent — old, harsh; length and breadth 2 to 6 in. 4 
petiole less than half as long as the blade. Flowers in stout few- 
flowered terminal racemes longer than the leaves; peduneles stout, very 
rugnlose, ebracteate, 75 to l'5 in. long. Involucres combined into a 
bluntly-lobed cup much shorter than the calyx. Sepals oblong-lanceo- 
late, 15 in, long, coriaceous, united for half their length or more. 
Petals membranous, spathulate, 4 in. long, glabrous inside, boldly 
striate and hispid-pubescent externally. ` Staminal-tube stellate-pub- 
escent. Capsule obovoid, truncate, shorter than the persistent close- 
ly adherent calyx, densely stellate-pubescent and very rugulose, 5- 
valved, dehiscing only at the apex. Seeds numerous, obovate, sub- 
compressed, with shortly pilose angles, the rest of the surface scaly. 

Mount Ophir, Malacca; Maingay (Kew Distrib.) 216. Perak; 
King's Collector 7024. 

I have not been able to detect stipnles on any of the specimens 
I have seen. They are probably fuzacious. 

e 


5. THESPESIA, Corr. 


Ce Trees or shrubs. Leaves entire. Injlorescen= axillary. Bracteoles 

~ 5-8, arising from the thickened end of the peduncle, deciduons. Calyz 

| cup-shaped, truncate, minutely 5-toothed. Corolla convélute. Staminal- 

| tube 5-toothed at the apex. Ovary 4-5-celled; style club-shaped, 5- 

* furrowed, entire or -toothed ; ovules few in each cell. Capsule loculi- 

cidal or scarcely dehiscent. Seeds tomentose; cotyledons conduplicate, 

om ` black-dotted.—Natives of tropical Asia, Madagascar, aud Australasia ; 
— — about 6. 


T "S T. POPULNEA, Corr. in Ann. Mus. ix. p. 290. A tfee 20 to 30 feet 
v — high, young shoots scaly. Leaves on long petioles, sub-coriaceous, 
n ` broadly | cordate, acuminate, entire, glabrous above, sparsely scaly on 
TUN lowers surface; the base 5 to 7-nerved with a glandular pore between 
" TS nerves ; length 4:5 to 6 in., breadth 3 to 4 in. petiole 2*5 in. Flowers 

i = mu 9 in. in dinm., solitary, axillary, on peduncles shorter than the 
sc Gier petals bright yellow with a brown spot at the base; bracteoles 
close to the calyx, lanceolate, often abortive. Capsule 1 to 1:5 in. in diam., 
eg d-spheroidal, scaly, becoming glabrescent; pericarp of 2 layers. 
l I to 3 iu each cell, reniform, minutely tomentose or mealy. Mast. 
z Hook, fi. FI. Br. Ind. i. 345; Kurz For. Fl. Burm. i. 128; Miq. FI. 
i ph. 2, 150; Pierre Fl. For. Coch-Chine x. 173 ; Bl. Bijdr. 
Cav. Dei 152, t. 56,4. 1; DO. Prodr. i. 456; W. & A. Prodr. 

Wig t lo, t. 8; — — 27; Beddonia fel. Sylvat. t. 63; 
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Dalz. & Gibs. Bomb. Fl. 18; Wall. Cat. 1888, 1, 2, & C to H. Miq. FI. 
Ind. Bat. i. pt. 2, 150. Hibiscus populneus, L.; Roxb. Hort. Beng, 51; 
Flor. Ind. iii. 190. H. populneoides, Roxb. lc. Malvaviscus populneus, 
Grertn. Fruct. ii. 253, t. 135. Asanza acuminata, Alefeld Bot, Zeit. 
1861, 299. 


In all the provinces, on the sea-shore. Distrib. Tropics generally. 


6. BOMBAX, Linn. 


Trees. Leaves digitate, deciduous. Peduncles axillary or subter- - 
minal, solitary or clustered, l.flowered. Flowers appearing before the 
leaves. Bracteoles 0. Calyx coriaceous, cup-shaped, truncate or lobed, 
Petals obovate or oblong. Stamens in 5 bundles opposite the petals : 
filaments numerous; anthers reniform, l-celled. Ovary 5-celled, multi- 
ovulate ; style clavate, stigmas 5. Capsule loculicidally 5-valved, valves 
coriaceous, wooly within. Seeds silky, the testa thin, albumen small ; 
cotyledons contortuplicate. About 10 species, all tropical and mostly 
American ; 1 in Africa. 


E 
l. B. siose, Wall. Pl. As. Rar. i. 71, t. 79, 80; Cat. 1841. A 
tall tree; trunk withegt prickles; branchlets armed or not; all parts - 


glabrous. Leaves "A9-foliolate; leaflets sub-corinceoas, obovate or ob- 
lanceolate, shortty acuminate, attenuate at the base, glaucous beneath ; 
length 5 to 8 in. breadth 2:5 to 3 in.; petiolules "3 to “75 in.: petioles 
longer than the leaflets. [lowers 5 or 6 in. long, solitary towards the 
end of the leafless branches; peduncles 75 in. long, stout, clavate. 
Calyz 1-5 in. long, thickly coriaceons, urceolate-globose, obscurely and 
irregularly lobed, ultimately 2-cleft, sub-glabrous outside, silky inside. 
Petals fleshy, oblong, obtuse, recurved, internally glabrous, externally 
shortly sericeodb, red to orange or yellowish. Stamens many ; filaments 
fleshy, united for ‘5 in. above the base into 4 or 5 bundles. Capsule 
oblong, 10 in. long by 1-5 in thick, curved, glabrons. Mast. in Hook. fil, 
Fl. Br. Ind. i. 249; Kurz For. Fl. Burm. i, 130; Journ. As, Soc, Beng. 
1873, ii. p. 6l. B. festivum, Wall. Cat. 1841. 
Andamans. Distrib. Barmah. | 
H — "The earliest name of this is B. festivum (1828). Butat p. 89 of a 
— his Catalogue, Wallich changed this to B. insigne, under which name 
- — he figured and described it. It comes very near to B. malabaricum, 
JJ DCO; but Wallich says it is a much smaller tree, and Kurz says it ës 
— has many more stamens, than the former. I include it as an Anda- Lt 
dë: nian plaat solely on the authority of the late Mr. Kurz, bat Thayer 5 d 



















: collected by him or by any other person in tho ` 
ndamans. And I have a strong suspicion that what Kurz regarded ` — 
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. as B. insigne is really an undescribed species which Wallich issued as 
1840-2 B of his Catalogue under the name B. malabaricum, var. albiflora, 
His No. 3 of the same name I have not seen. A tree with leaves 
exactly like Wallich’s 1840-4 nud with unarmed trank and branches 
hes recently been collected in the little Coco Island by Dr. D. Prain for 
the Calcutta Herbarium. 


2. B. mavasartcum, DC. Prod. i. 479. A tree with the general 
characters of the last, but much larger ; and with the trunk ‘and branches 
prickly, the leaflets much narrower (lanceolate not obovate) and the 
flowers and fruit smaller. Mast. in Hook. fil. Fl. Br. Ind. i. 349; Kurz 
For. Fl. Burm. i. 136; Bl. Bijdr. 81; Wight Ill. t. 29; W. & A. Prodr. 
i, 61; Wall. Cat. 1840 (exclude No. 4 and possibly No. 2 B); Bed- 
dome FI. Sylvat. t. 82, Salmalia matabarica, Schott Meletem, 35; 
Thwaites Enum, 28; Dalz. & Gibs. Bomb. Fl. 22; Miq. Fl. Ind. Bat. i. 
pt. 2,166. Bombax heptaphylla, Cav. Diss. v. p. 296; Roxb. Hort. Beng. 
50; Cor. Pl. iii. t. 247; Fi. Ind. iii. 167, B. Cetba, Burm. Fl. lud. 145, 
excl syn.  Gossampinus rubra, Ham. in Teans, Linn. Soc. xv. 

Andamau Islands; common. 


Pr) T 7. EmwpENDRON, DC. æ 
AC Age "Trees. avos digitate, deciduous. Flowers appearing before the 
x leaves, tufted at the ends of the branches, oraxillary, large white or rose- 


i colour Bracteoles 0. Calyx cup-shaped, truncate, or 3-5-fid. Petals 
pa =e | oblong. Staminal bundles 5, opposite the petals, connate at the base, 
AC E each bearing 2-3 sinnous or linear anthers. Ovary ovoid, 5-celled ; style 
cylindrical, dilated, stigma obscurely 5-lobed, Capsule oblong, corin- 
e  ceous or woody, 5-celled, 5-valved, valves densely silky within. Seeds 
— Ee, or obovoid ; testa crustaceous, smooth with silky hairs, albumen 
d Gë — ; cotyledons Dontortuplicatik— About eight species—]1 Asiatic and 
! ` African, the others American. ` 

S re o JE. ANFRACTUOSUM, DC. Prod. i. 479. A tall tree, the trank 
— prickly when young ; branchlets stout, smooth, glaucous, Leaflets 8 or 
y Innceolate, acuminate, entire or serrulate towards the apex, the base 
; glaucous beneath; length 3 to 4 in., breadth -75 to 1 in., petiolule 
E broad ; petioles usually longer than the leaflets. Flowers pedun- 
á n ; ie, in fascicles of 3 to 8 below the apices of the branches; peduncles 
e r n. org minutely bracteate: involucre none. Calyx cup-shaped, 
ith 5 rom 1 lobes, glabrous externally, sericeous internally. Petals 
, tomentose externally, glabrous within, 1 to lin. long, 
e "fs shorter than the petals. Capsule oblong, 8 to 5 in. 
| Seeds numerous, sub-ovoid, black, Mast. m Hook. fil. 
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Fl. Br. Ind. i. 350; Bl. Bijdr. 81; W. & A. Prodr. i. 61; Wight Ic. t. 
400; Griff. Not. iv. 533; Dalz. & Gibs. Bomb. Fl. 22; Miq. Fl. Ind. 
Bat. i. pt. 2, 166; Beddome FI. Sylvat. Anal, Gen, t. 4. Wall. Cat. 
1839. Bombax pentandrum, Linn, Sp. Pl. 989; Cav. Diss. v. 293, t. 151; 
Roxb. FL Ind. iii. 165, B. orientale, Spreng. Syst. iii. 124. Ceiba 
pentandra, Gertn.  Fruct. ii. 244, t. 133; Ham. in Trans. Linn. Soc. 
xv. 126.  Eriodendron orientale, Stead. Nomencl. 587; Thwaites Enum. 
28; Kurz For. Fl. Br. Burm. i, 131. 


In all the provinees. Distrib, Malayan Archipelago, British 
India, West Indies. Often planted. 


8. Douro, Linn. 


Trees, with entire coriaceous penni-nerved leaves, scaly beneath 
(except in D. Ozleyanus). Flowers in lateral cymes: peduncles angular. 
Bracts 2 or l, connate into a cup, or distinct below, tips free, deciduous. 
Calyx bell-shaped, leathery, like the bracteoles densely scaly, the sepals 
distinct, or 5-fid, lobes valvate gblong or rounded. Petals 5, contorted- 
imbricate, spathulate, longer than the sepals. Staminal-tube divided 
into 4-5 phalanges opposite the petals; filaments many, bearing a 
globose head of sinuous l-celled anthers, or (in D. Oxleyanus) a single 
annular I-celled anther. Ovary usually scaly externally, 4-5-celled ; 
styles connate, sfigmas capitate; ovules many and 2-seriate in each cell. 
Fruit very large, subglobose or oblong, spiny, indehiscent or loculicidally 
5-valved. Seeds arillate;, cotyledons fleshy, often connate, Distrib, 
Malay Peninsula and islands ; species 3. 


1. D. Zierutncs, Linn. Syst. Nat. edit. xiii. p. 581. A tall tree; 
young branches thin and, like all the soft parts except the upper 
surfaces of the eleaves, minutely scaly. Leaves elliptic-oblong, rarely 
obovate-oblong, shortly and abruptly acuminate, the base rounded; 
both surfaces shining, the upper glabrous, the lower adpressed-lepidote ; 
main neryes 10 to 12 pairs, thin, slightly ascending; length 4°5 to 6 in., 
breadth 1:5 to 1'8 in., petiole ‘4 to *5 in. Flowers 2 in, long, 2 to 3 in. 


in diam., on long slender pendulous dichotomus peduncles in fascicles | 


from the stem and larger branches, globose in bud: peduncles lepidote, 
3 in, long, the bracts embracing the calyx and shorter than it, Calyx 
tubular, ventricose at the base, the limb with 5 or 6 short broad teeth, 


Petals twice as long as the calyx, spathalate. Stamens in 5 bundles 
united only at the very base; the filaments in each bundle united for 


one-fourtb of their length: anthers glomerulate, reniform, compressed. 


Ovary elongate-ovoid, scaly ; style pubescen{, as long as the stamens. a 
Fruit ovoid-globose, 8 to iz in. long, woody, densely covered with äerer 


" Ned. 
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smooth pyramidal spines, o-valved. Seeds few, large, with copious snc- 
culent arillus. Mast. in Hook. fil. Fl. Br. Ind. i. 351, and Journ. Linn. 
Soc. xiv. 501; Beccari Malesia, iii. 230, t. xii. f. 1 to 5, xxxvi. f. 1 to 12 ; 
Kurz For. FI. Burm. i. 131; DC. Prod. i. 480; BL Bijdr. Bl; Koen. in 
Trans. Linn. Soc. vii. 266, t. 141.—16; Roxb. FL Ind. iii. 399. Mig. FI. 
Ind. Bat. i. pt. 2, 167. Griff. Not. iv. 528; Ic. t. 596. Wall. Cat. 1842. 
—Humph. Amb, i. 99, t. 29. 

3 In all the provinces except probably the Nicobars, cultivated. 
Distrib. Malayan Archipelago. 


2. D. Lowianus, Seortechini MSS. A tree 50 to 60 feet high; 
young branchlets and petioles and lower surface of midrib with rather 
large loose scales. Leaves narrowly elliptic-oblong, shortly acuminate ; 
the base rounded, not attenuate; upper surface glabrous, the midrib 
puberulous, lower quite covered with adpressed scales, mostly minute, 
but a few larger and loose ; main nerves 14 to 18 pairs, faint, sub-horizon- 
tal; length 4°5 to 5:5 in., breadth 1'5 to,2 in.; petiole '5 in, stout. 
Cymes crowded on small tubercles on branches several years old, tricho- 
tomous, 3 in. in diam. and about as long. — Flower-pedicels "A to ^75 in. 
long, angled, covered with loose coppery scales. Ifowexgs 2 in. in diam. ; 
bracts 2 or 3, 5 in, long, broadly ovate, connate, deciduous. Calyx cam- 
panulate, its base sub-inflated, 75 in. long, its mouth with 3 broad 
blunt, shallow teeth, glabrous inside, covered with large silvery scales 
outside. “Petals 5, oblanceolate, glabrous ingide, pubescent outside, 
1:25 iu. long. Stamens in 5 phalanges, dividing shortly above the base 
into about 8 processes each dividing at its apex into several short fila- 
ments, each bearing a single reniform anther with marginal dehiscence. 

Ovary broadly ovoid, densely covered with large loose Scales, 5-celled 

e: with 4 ovules in each, biseriate. Style cylindric, tapering, pubescent : 

| stigma capitate. Fruit unknown. 

Ai . Perak. Scortechini No. 1969. 

a» A species collected only once and named by the late lamented 
Father Scortechini in honour of Sir Hugh Low, representative of the 
British. Government at Perak, and to whose enlightened help Malayan 

[emi owes very much. The species approaches D. Zibethinus in many 
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minutely adpressed-scaly; length 5 to 65 in., breadth 15 to Lë in.; 
petiole ^5 in., scaly like the branches, Peduncles “6 to lin. long, in 
fascicles from tubercles on the stem, angled, bifurcating at the apex 
and bearing two e it ze flowers, sometimes benring one or two 
pedicels below the apex: pedicels two or three times as long ns the 
common peduncles, — loosely scaly, Flowers 2:5 to 3 in. long, 
Bracts 2, broadly ovate, acute, embracing the buds. Sepals 5, ovate- 
oblong, blunt, valvate, 1:25 in. long, glabrous internally but with numer- 
ous very loose scales externülly. Petals nearly twice as long ns the sepals, 
narrowly oblong, pubescent on both surfaces, the outer with a few loose 
scales. <dnihers narrowly oblong, l.celled, sessile in groups on the 
apices of groups of combined filaments which are again united into 5 
phalanges which, far more than half their length, form a tube round the 
ovary and style. Ovary oblong, angled, densely covered with scales 
with long cylindric stalks nnd flat heads. Style shorter than the stami- 
nal tube, pubescent, slightly scaly. Stigma capitate. Young fruit 
globular, densely covered with subulnte pubescent spines. Ripe fruit 
unknown, Mast, in Journ, Linn. Soc: xiv. p. 501, t. xiv. fig. 17 to 20: 
Beccari Malesia, iii. 237, t. xii. fig. 6 to 8, 

Malacca ; —— Maingay (No. 212, Kew Distrib.) Distrib, - 
Burmah. - | 

This is knewa * from Malacca and Burmah. It is distinguished 
from D. Perakensis, which in other respects it much resembles, by the 
stalked senles on the ovary, and by the larger and looser scales on the 
leaves. Doubtless when ripe fruit of both is found, better characters 
will be yielded by it. Beecari's specimen No. 852, and the same distin- 
| ed botfnist's Nos, 2190 and 2590 from Borneo, have been referred. 
by Masters (Journ. Linn. Soc. 1, c.) to this species. But Beccari (in. 
Malesia iii. 238, 244) founded his species D. affinis on the former, and 
his D. testitudinarum on the two latter. 














| 4. D. TESTITUDINARUM, Bece. Malesia, iii. p. 244, t. xiii and sie, 7 

or. or. tall tree bearing flowers only near the base of the truuk; young - 
‘branches rather slender, minutely sub-ndpressed scaly. Leaves narrowly Sr, - 
P^ i A DW Aaipiig-oblong or oblanceolate-oblong, acute or shortly acuminate, d ER —— 
(00 mar zir Un var. 2) sometimes with a single wide shallow indenta | 
| bas — upper surface glabrous, the lower ensely cc 

ressed seales: main nerves 18 to 22 minim AA S 
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the axes, pedicels, bracteoles and bracts densely covered with large 
loose scales: bracts enveloping the buds 2, broadly ovate, blunts Sepals 
5, valvate, wide and saceate at the base, the apices narrowed, glabrous 
inside, densely covered outside with loose large scales. Petals narrowly 
oblong, obtuse, more than twice ns long as the sepals. Stamens as in 
D. Malaecensis. Ovary oblong, densely covered with loose, flat, sessile 
scales. Style shorter than the stamens, pubescent, sparsely scaly. 
Stigma capitate. Fruit (according to Beccari) on long peduncles, 
globose, 4 in. in diam., with 4 or 5 slight superficial grooves, densely 
covered with short broad pyramidal spines. Seeds sub-ovate, obtuse, 
angled; the arillus short, thin, cup-shaped. 

Perak ; at low elevations, Kunstler, Wray. Distrib. Borneo. 

Var. 1. Pinangjana, Becc. l. c. 246, Leaves narrowly lanceolate, 
acuminate, 2°5 to 3 5 in. long by ‘6 to '9 in. broad. Flowers smaller than 
in the typical form : fruit unknown. 

Penang, at 2,500 feet; Curtis No. 293. This variety, of which only 

. imperfect specimens have as yet been obtained, will probably, when full 
material shall be forthcoming, prove to bt a distinct species. 
Var. 2, macrophylla, King. Leaves 10 to 17 in. long, 2:5 to 55 iu. 
broad, the edge sometimes with a single shallow jndentation. Racemes 
3 im long, many-flowered, with uumerens bracteolas. * 


* |». Perak; Kunstler 7497, Wray 3397. No fruit of this variety has 
= as yet been collected. Like the last, it may prove to be a distinct 
| species. 

SS e . 

ET D. D. Wnuartt, King, n. sp. SA large tree ; young hranches very 
BE slender and, like the petioles and under surface of midrils covered with 
















d * ——— large adpressed pale brown scales. Leaves narrowly elliptic- 
8 i > — with caudate acuminate apex and rounded base; upper surface 
|. quite glabrous, lower closely covered with thin adpressed silvery scales 
En aller than these on the midrib; main nerves 10 to 12 pairs, sub- 
— horizontal, faint: length 5:5 to 8:5 in., breadth 2 to 2:5 in. petiole 75 
| n Flowers nearly 2 in. long, from the branches; pedicels of individual 
| ES n" owers. rather more than 1 in. long, with many large loose scales. 
Bra r 3, broadly ovate, connate. Calyx cup-shaped, the mouth with 
aS Ss r ond: rather deep, sub-acute teeth ; inside glabrous, outside covered 
o | large adpressed silvery scales as nre also the bracts. Petals 
dr . long, oblanceolate, or spathulnte-clawed, the claw very narrow, 
ube: — both surfaces but especially on the outer. Stamens in 
Sy h a os s united at the bases only, each phalange dividing igto 5 or 6 
i the s ices of which nre born about 8 narrow reniform 

T debi sci ns their edges. Ovary broadly ovoid, loosely scaly. 
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Style longer than the stamens, cylindric, pubescent, not scaly: stigma 
capitate. Fruit unknown. 


Upper Perak at 300 feet; Wray. 
The fruit of this is unknown, Mr. Wr ‘ay describes the petals as 


pink. The caudate-lanceolate leaves of this are different from those of 
any other Durio of the Malayan Peninsula. 


6. D.OxrrvaNvs, Griff. Notul. iv. 531. A tree, the young branches, 
petioles and under surfaces of the midrib adpressed-lepidote. Leaves 
elliptic-oblong, rounded at base and apex ; upper surface glabrous; the 
lower softly pubescent, not scaly except on the midrib, the 15 to 18 
pairs of main nerves stout, sub-horizontal, Lies Sec beneath ; length 
35 to 5 in, breadth 1°5 to 2 in., petiole *5 in. Flowers shook l in. in 
diam., in few-flowered scaly cymes fr om the smaller branches. Involu- 
cral bracts 2, broadly ovate, pubescent, sparsely and minutely scaly, Calyx 
cup-shaped, the mouth with 4 broad shallow rather blunt teeth, inside 
glabrous, ontside with many large loose scales. Petals 4, oblanceolate 
or spathulate, little longer thar the calyx, pubescent on both surfaces, 
not scaly. Stamens 20, shorter than the petals; 5 free and alternating 
with 5 phalanges of 3 each which are slightly united by the bases of 
their filaments : anthers solitary, drum-shaped, the dehiscence circular. 
Ovary depressed-globular, 4-celled, densely stellate- -hairy. Style cylin- 
dric, pilose; stigma capitate. Fruit unknown, Mast. in Hook. fil. Fl. 
Br. Ind. i. 351 and Journ, Linn. Soc. xiv. 501, t. xvi. fig. 13 to 16. 
Beccari Malesia, III, 252. «Neesia Grifithii, Planch. MSS. 

Malacca, Griffith No. 545.  Maihgay, No. 220, (Kew Distrib.) 

This differs, as Beccari has well pointed out (Malesia l. ei, from 
the other species of Durio by the absence of scales from every part of 
the leaf except ihe petiole and midrib; by the single, not glomerulate, 
anthers; by the hairy, not squamose, ovary. Should the fruit when 
found — present differences, it may be desirable to create a new 


E. genus for this species, 

as 2 d 9. Boscnta, Korth. Er 

* DS Trees. Leaves oblong, entire, scaly beneath. Flowers small, — 
SÉ e — 2-3, connate at the base, deciduous. Calyx deeply —— 
ES — Petal⸗ linear-ligulate, entire or laciniate. Stamens eg Zeg D 





i | som | others irregularly coherent, outermost without anthers; 
* * n vie — l-celled, opening by a terminal pore, solitary, - or r ia dek 
| gou ps of 2-6. Ovary 3-5-celled, style elongate ; $ ovules | one or more in ` e 
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each cell? Fruit oblong, 3 to. 5-celled, 3 to ) 5-valved, muricate, 5 eds. 
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— 1. B.GnirrirTHIt, Masters in Hook. fil. Fl. Br. Ind. i. 352, A tree 
40 to 60 feet high; young branches rather slender, pale, minutely 
furfuraceous. Leaves oblong, or elliptic-oblong, or obovate-oblong, 
shortly and abruptly acuminate, slightly narrowed towards the rounded 
base; upper surface quite glabrous; the lower pale, very minutely pu- 
bescent, the midrib and nerves slightly scaly; main nerves 8 to 11 pairs, 
spreading, prominent beneath and dark coloured; length 5 to 6:5 in, 
breadth 15 to 2°25. in., petiole *4 to *6 in. : stipules linear, deciduous, 
Flowers *75 in. in diam., solitary, or in 2 to 3-flowered cymes from the 
axils of leaves or of fallen leaves; pedicels shorter than the petioles, 
bracteolate. Involucral bracts 2, broadly-ovate, blunt, connate at the 
base, closely enveloping the bnds; scaly externally, glabrous within. 
Sepals 4, ovate, spreading, pubescent on both surfaces, scaly also on the 
outer. Petals 4 to 8, nearly twice as long as sepals, linear or linear- 
spathulate, "Jl in. broad. Stamens very numerous, unequal, slightly 
united by the bases of the filaments: the outer without anthers, some 
flat resembling the petals, a few of the inner longer and "bearing at 
their apices 1 to 4 oblong obovoid anthers which dehisce by an apical 
pore. Ovary ovoid, 3-celled, densely covered with peltate, fimbriate, 
long-stalked scales. Style as long ns the longest stamens. Stigma sub- 
capitate. Fruit oblong, pointed at each end, 1:5 te 2^"in. long, densely 
covered with sharp stout conical spines, 3-celled, dehiscent. Seeds 3 to 
t 6, or fewer. Mast. in Journ. Linn. Soc. xiv. t. xv, fig. 29 to 39, t. xvi. 
fig. 40 to 42. Beccari Malesia III, P. 256. Heteropyxis, Griff, Not. iv. 
524; Ic. Pl. As. t. 594, 
"Malone ; ; Griffith, Maingay. — very common. * Distrib. 
Sumatra, Forbes, No. 3068. a 


10. WNeesta, Blume. s 


| Trees. Branches marked with large leaf-scars. Leaves entire, 
l pinnate-veined, Stipules leafy. Cymes from the stem in the axils of 
the fallen leaves. — Bracteoles 3, connate into a cup, deciduous, covered, 
2i like the sepals, with peltate scales. Calyx ventricose, conical above, 
ës. opening by a circular irregularly crenulate orifice at the top, ultimately 
—— = dilated and cushion-shaped at the base. Petals 5, free, imbricate. 
j j Stamens numerous, the filaments more or less united ; anthers 2-celled, 
— lengthwise, connective thick; staminodes 0. Ovary oblong, 
Hed; style short; stigma capitate; ovules numerous, 2-seriate, 
3 i. nor rizontal, anatropous, Fruit ovoid, woody, muricate, loculicidally 5- 
Seeds albuminons; ,aril 0; cotyledons flat, leafy. Distrib. 
spec apts Malayan. 
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N. svNANDRA, Mast. in Hook. fil. Fl, Br. Ind. i. 352. A tree 70 to 
100 feet high; young brauches stout, their bark dark lenticellate and with 
large cicatrices. Leaves large, crowded near the apices of the branches, 
coriaceous, oblong-elliptic to obovate-elliptic: the apex rounded, emar- 
ginate; the edges sub-undulate, slightly narrowed in the lower third to 
the eub-cordate base; upper surface glabrous, lower puberulous ; nerves 
13 to 22 pairs, spreading, stout and distinct on both surfaces, the reti- 
culations also distinct; length 7 to 16 in., breadth 3:5 to 8 in.; petiole 
15 to 3 in., thickened at base and apex; stipules foliaceous, with very 
stout midribs, 1:5 to 2:5 in. long. Cymes short (15 in. long), crowded, 
dichotomous, 8 to 12-flowered, from the axils of sub-apical fallen leaves ; 
the pedicels short, scaly. Flowers about ‘Gin, long. Bracts connate into 
a 3-lobed cup surrounding the base of the flowers. Calyx ventricose 
with a contracted irregularly and minutely toothed mouth, densely 
pubescent inside, scaly ontside as are the bracts, ultimately involute so 
as to form an annular cushion ‘5 in. or more in diam. Petals 5, free, 
much imbricate, ovate-lanceolate, glabrous. Stamens numerous, the 
filaments more or less connate at the base, nnequal; &nthers sub-globu- 
lar, 2-celled. Ovary conical, sessile, densely pilose, not scaly: style 
slightly longer than he ovary; stigma capitate, 5-angled. Fruit 6 to = 
8 in. long and 4 fo i» in, in diam., ovoid-conic, pedunculate, with 5 bold 
rounded vertical angles: the pericarp very thick, woody, externally 
covered with stout pyramidal sharp spines, internally lined with a 
dense layer of stiff yellow hair; 5-celled, dehisceut. Mast, in Journ. 
Linn. Soc. xiv. p. 504. Beccari Magesia, iii, 263. 
Malacca, Maingay. Perak; Seortechini, Wray, King's Collector. 
I have seen no specimens of the plant (N. altissima) on which 
Blume founded this genus. But, judging from his admirable deseription 
“and fine colour&& figure (Nov. Act. Acad, Caes. xvii. 83, t. vi), this species 
must be very closely allied to that. I find the stamens of this ngree 
both with Blume's description above referred to, aud with Sig. Beccari’s, 
e in his admirable and splendidly illustrated monograph in Malesia iii. 
- pp- 258 to 268. Ripe fruit and seeds of this are as yet unknown. 
M 





° 11. COæLosteor, Benth, ` Ma 


F qal trees. Leaves simple, entire, séaly beneath, Flowers small . 
SA (scarcely :25 im. in diam.), cymose ; the inflorescence, bracts amd calyx . ` 
= scaly. Bracts connate into a toothed cup. Calyx with constricted tube, 

Ve et connivent lobes. 
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partly immersed in the calyx-tube, globular or sub-globular, 5.celled ; 
the ovules few, erect. Style short; stigma peltate, discoid, large. 
Fruit large, woody, muricate externally, hairy within, 5-celled, few- 
seeded, dehiscent, Three species; all Malayan. 


C. Grirrirai, Benth. in Benth. & Hook. fil. Gen. Plant, i. 213. 
A tree; the young branches rather slender, dark-coloured, striate, 
minutely and deciduously scaly. Leaves coriaceous, oval, shortly and 
bluntly acuminate, the base rounded; upper surface glabrous, lower 
sparsely adpressed-scaly ; main nerves about 8 pairs, spreading, faint; 
length 2:4 to 3°75 in. breadth 1°25 to Lë in.; petiole 5 to -75 in., 
minutely adpressed-scaly. Inflorescence of fasciculate cymose racemes 
about 2 in. long, from the axils of fallen leaves, many-flowered ; pedicels 
longer than the flowers. Flowers ‘25 in. in diam., scaly. Bracts connate 
into a 3-lobed cup less than half as ong as the calyx. Calyx constrict- 
ed at the base, then dilated into a 5-pouched sac which is contracted 
and -toothed at its apex. Petals 5, distinct, inserted on the calyx at 
the apex of its.tube, triangular, acuté, connivent, fleshy, glabrous. 
Stamens numerous, attached to the petals; the anthers small, globose, 
3 or 4-celled. Ovary globular-obovate, densely covered with large 
loose scales,  5/yle shorter than the ovary; stigrpa qeltate, thick, its 
edges wavy. Fruit unknown. Mast. in Hook. fil. FJ. Br. Ind. i. 353 
and Journ. Linn. Soc. xiv. 505, t. xvi, figs. 43 to 50. Beccari Malesia, 
ii. 270. 
Malacca, Griffith; Perak, Scortechini, King's Collector. 
E . Fruit was not known when this genus was first established by 
the late Mr. Bentham ; and, of this species, fruit is still unknown. Sig. 
Beccari has, however, discovered two species in Sumatra and Borneo 


» —— (Č. Swmatrana and Bornensis) the fruit of which hg,describes and- 
sf -figures (Malesia, ii. 271, t. xxvii. to xxix); and from his description 
Reo the generic description has been completed. 

Ret. Order XVIII. STERCULIACEJE. 

* a A Herbs, "shrubs or*trees; herbaceous portions usually more or less 








«t ` stellate-pubescent. Bark — abounding in mucilage, inner fibrous. 
* m s alternate, simple, often lobed, stipulate. J nflorescence axillary, 
= — rarely terminal, usually cymose. Flowers regular, uni- or bi-sexual. 

iS, often connate. Petals 5 or 0. Andrecium columnar or tubu- 
lar, at many stamens; or stamens rarely few, free; anthers in heads, 
— n a single ring at tle apex of the column, or dispersed on fhe ont. 
| pen em | | the tube, or arranged along the.edge of a cup or tube, with 


— ng staminodes or — stamehs; anther-cells always 2, 
AES EP" r F ci. M E 
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parallel For divergent, Ovaries 2 to 5, free, rarely 1, sessile or stalked ; 
styles slightly united and becoming free or slightly coherent, as many as 
the ovaries. Ovules many or few, attached to the inner angles of 
the ovaries, anatropous, ascending or horizontal, raphe ventral or lateral. 
Fruit dry or fleshy, dehiscent or indehiscent. Seeds sometimes arillate, 
albuminous or exalbuminous: cotyledons leafy, flat, folded or con- 
volute ; radicle short, inferior, pointing towards, or remote from the 
hilum. Distrib. Abundant in the tropics of either hemisphere and in 
subtropical Africa and Anstralia. Genera 40—45; species from 500 to 
600. 


Tribe I. Sterculiew. Flowers unisexual or poly- 
gamous. Petals 0. Andreciwm columnar; 
the anthers clustered at its apex; or in a 
l-seriate ring. 
Anthers numerous. 
Ovary with 2 or more ovules in each 
cell; fruit dehiscent ... wo» l. Sterculia. 
Ovarian cells l-ovuled; fruit indehiscent 2. Tarrietia. 
Anthers 5, whorled ; fruit indehiscent. 
- 3. Heritiera. 
Tribe II.  Helicterem. ` Flowers hermaphrodite. 
Petals deciduous. Andræcium columnar be- 
low, dilated above into a cup, margin bear- 
ing on it the anthers usually alternating 
with staminodes. 
Capsule membranous, inflated,,. .. 4. Kleinhovia. 
Capsule more or less woody, not inflated. 
Anther-cells divaricate; seeds not winged 5. Helicteres. 
Anther-cells parallel; seeds winged .., 6 Pterospermum. 


Tribe III. Hermanniew. Flowers hermaphrodite. 
Petals marcescent, flat. Andræcium tubular 
at the base only; stamens 5, staminodes 0, 
Ovary 5-celled  ... TT e) 7. Melochia, 
Ovary 1-celled, 1-seeded av a» B. Waltheria. 


Tribe IV. Buettneria. Petals concave or ungui- 
culate at the base; filaments in a tube with 
the anthers at its apex, solitary or in groups 
between staminodes. 
, Stamens in a single series. 
' Stamens in groups between the staminddes $ 
Petals unguiculate — s 9, Abroma. 
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Stamens solitary between the staminodes, 
Petals unguiculate, with 2 lateral 
lobes and a long subterminal ap- 


pendage  ... ges e. LO. Buettneria. 
Petals linear not lobed, concave not 
unguiculate at the base e ll. Commersonia. 
Stamens in several series dës e. 12. Leptonychia. 


1. SmERCUCLI!A, Linn. 


_ "Trees or shrubs. Leaves simple, entire or palmately lobed, some- 
times digitately compound. Inflorescence panicled or racemose, usually 
axillary and crowded towards the apices of the branches. Flowers male 
and hermaphrodite. Calyx campanulate or rotate, 4-5 lobed, often 
coloured. Petals 0. Staminal column bearing a head or ring of usually 
sessile, 2-celled, anthers nt its apex, the cells often divergent.  Carpels 
9, distinct or slightly cohering, 2 to many-ovuled, borne on the apex of a 
more or less elongated gynophore; styles more or less connate: stigmas 
free or united so as to form a peltate lobed disc. Ripe carpels distinct, 
spreading, sessile or stalked, follicular, from membranous to woody, with 
seyeral (rarely many) seeds ; or navicular with a single seed. Seeds 1 to 
many, sometimes winged, rarely arillate ; albumen bipai&ite, flat or lobed : 
cotyledons thin flat and adherent to the albumen, or fleshy ; radicle near 
to or remote from the hilum. Distrib. About 70 species tropical and 

| . chiefly Asiatic. 

E Sect. I. Eusterculia, Endl. Follicle coriaceons or 

m. woody. Seeds two or more. 

— Lenves simple, orbicular or reniform, 

"UK |». — Leaves lobed. 

| MTSN . Follicles glabrous within, the edges e 
only ciliate; gynophore and stami- 

ce | | | A mal tube glabrous a — 1. S. villosa. 

— Ze Follicles hispid-pilose within; gyno- 

eS. wie |.  . jphore and staminal tube hairy — .,. 2. S. ornata. 

| |. — Leaves not lobed — es 8 S. macrophylla. 

—— 7 Leaves simple, longer than broad; not or- 

| bicular or reniform, 










: Leaves quite glabrous. 
Calyx-lobes | not cohering by their 
apices See Ke e» & S. laevis. 


 Calyx-lobes cohering by their apices, . 
Flowers in, racemes: nerves of ` 





Ke bis leaves 6 pairs OF fewer ` ` e. 5. S. hyposticta. 
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Flowers in panicles; nerves of 
leaves more than 6 pairs 

Leaves narrowly oblong-lanceo- 

late; follicles 1 to 1°25 in. 


long eet Eegen Opis parvifolia. NS 


Leaves ovate or obovate- oblong 
to narrowly elliptic, 


Ovaries 3, villous: stamens 7 7. S. Kunstleri. 
Ovaries 5, scaly; stamens 10 8, S. parvifolia, 


Leaves more or less hairy. 
Calyx-lobes not cohering by their 


GL Seot. IV. Seaphium, Endl. Anthers 15, (some- 


Béier 10) Stigmas lobed.  Follicles large, 
* jmbranous bont-shaped, often gibbons, 
— ` ope ji z long before maturity, me 
— es — near the base. 


rn 
apices: leaves ` glandular-dotted 
= beneath ` KI S. S. Seortechinit. 
Calyx-lobes slightly cohering by their 
apices: leaves white beneath wee LO. S. bicolor. 
Calyx-lobes spreading, connivent and 
cohering by their apices. x 
c Stigmas free, long, recurved ... ll. S. augustifolia. 
* Stigmas united into a lobed disc. 
| . Leaves more or less obovate 12. 5S. rubiginosa. ^ 
e 9 » lanceolate  ... ^. 13. S. ensifolia. 
Species of uncertain position... e. 14. S. pubescens. 
 Bect. Il. Firmiana, Marsili; Br. in Benn. Pl. Jav. < 
Rar. 235 (gen.). . Follicles membranous, 
opening long before maturity. Seeds two or 
. | more, 
Co UE Calyx ‘75 in. long: staminal tube about Pit: 
je — v the same length ; adult leaves glabrous... 15. S. colorata. | 
— — Calyx⸗ 1:25 in. long, staminal tube *5 in. AS. 
ME, P longer: adult leaves minutely stellate- | LG F 
Zeg pubescent ` — e. .. 16. S. eae wee es * 
Seot. III. Pterygota, Endl. (gen.). Follicles woody. ` —— 
A Seeds many, winged at the apex ` Ga re? 8. alala. Vw Kal "s 






+ = 
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Leaves elliptic-oblong : main nerves 6 to 
7 pairs 3 SS : 2 20. S. affinis, 
Sect. V.  Pterocymbium, Br. in Denn. Pl. Jav. Rar. 
219 (gen.). Flowers sub-hermaphrodite. 
Anthers 10. Styles coherent, stigmas re- 
curved.  Follicles 4—6, membranous, open- 
ing long before maturity. Seed solitary. 
Leaves broadly ovate, acuminate, the 
base deeply cordate deg es 21. S. campanulata. 
Leaves elliptic-oblong ; the base broadly 
g rounded orsub-truncate, uot cordate... 22, S. tubulata. 


l. S. vinLosa, Roxb. Hort. Beng. 50. A tree 30 to 60 feet high : 
young branches thick, their apices tawny-tomentose and enveloped 
by the large sub-caducous stipules, the bark pale with large leaf- 
cicatrices, Leaves thickly membranous, rotund or reniform, with 5 to 7 
broad abruptly acuminate often toothed lobes, the sinuses between the 
lobes acute; the base deeply cordate, thè basal lobes rounded: upper 
surface at first minutely stellate-pubescent, ultimately glabrous, except 
the 5 to 7 radiating tomentose nerves: under surface uniformly and 
minutely tomentose; length and breadth from 12 to 18 inches : petiole 
deciduously densely pubescent, about as long as the blade: stipules 
ovate-lanceolate, acuminate, with cordate bases, pubescent, sub-caducons. 
Panicles from the axils of the previous year's leaves, solitary, from 
6 to 12 in. long: branches short, many-flowered, tomentose, Calyz 

— A—  eampannulate, 4 in. in diam., with 5 ovate acute spreading lobes as long 
as the tube, yellowish with purple fundus, veined, puberulous outside 
especially towards the base, almost glabrous inside. Male flower; 
staminal column longer than the calyx-tube, slightly cugved, quite gla- 
brous, bearing at its apex l0 sub-sessile anthers with thick connective 
TY eg and 2 divergent cells. Female flower; gynophore glabrons, thickened 
= above; ovaries 5, conjoined, tomentose; styles conjoined, puberulous, 
curved; stigma small, lobed. Follicles 3 to 5, coriaceous, sessile, bright 

red when ripe, oblong, tapering to both ends; 2 to 2:5 in. long by 1 in. 
* ` broad; shortly hispid-pubescent externally, smooth and shining inter- - 


e 


= nally and glabrous except along the placental edges which are strongly 
^ ciliate. Seeds 6 or more, oval, smooth, Roxb, Fl. Ind. i. 153; Kurz 


— For. Fl. Burm, i. 136; Mast. in Hook. fil. Fl. Br. Ind, i. 355; Pierre Fl 
i Fo 


Lë 


Forest. Coch-Chine, t. 185, fig. D.; Wall. Cat. 1136, 2, 3, D.; W. & A. 
- Prodr. i. 03; Dalz. & Gibs. Bomb. Fl. 22; Br*in Benn. Pl. Jgv. Rar. 









def Sch lamans, Prain. Disfrib. British India, 
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2. S. ornata, Wall. in Herb. Calcutta. A tree 20 to 30 feet high : 
young branches thick, glabrous, pale, the leaf-cicatrices very large, the 
apices deciduously pilose, coccineous drying into brown. Leaves thickly 
membranous, reniform, more or less deeply divided into 5 or 7 acumi- 
nate lobes, the sinuses between the lobes wide, the base deeply cordate ; 
upper surface minutely strigose, often stellate, minutely pitted ; lower 
surface yellowish-brown,  minutely and uniformly tawny-tomentose, 
minutely glandular-dotted under the hair; the 5 to 7 radiating main 
nerves nnd the ascending secondary nerves bold and distinct; length 
about 12 in., breadth about 15 in.; petiole 15 to 18 in: long, thickened 
at the base, minutely tomentose.  Panicles from the axils of the pre- 
vious year's leaves, solitary, 8 to 15 in. long, shortly branehed, many- 
flowered, pulverulent reddish-tomentose. Calyx ochre-colonred with 
red fundus, veined, widely campanulate, sub-rotate, with 5 ovate acute 
spreading lobes longer than the tube, stellate-pubescent externally, puberu- 
lous internally; °75, in. in diam. Male flower; gynophore abont as long 
as thetube, curved, sparsely glandular-hairy, bearing at its apex 10 small 
anthers with thick connectivb. Female flower; gynophore thickened 
above, densely tawny-tomentose as are the conjoined ovaries and curved 
style; the ovaries with a ring of about 10 sessile anthers at their base; 
stigma discoid, regulose, 5-lobed. Follicles about 5, sessile, coriaceous, 
narrowly oblong, very shortly beaked, brilliant orange scarlet when ripe, 
outside glabrescent, inside densely coccineous-pilose; length 4 in., 
breadth 1:25 in. Seeds about 6, oval, smooth. Wall, in Voigt Hort. 
Cale. Suburb. 105 (name ofly) ; Kurz Journ. As. Soc. Beng. Vol. xlii. pt. 
2, p. 258; Vol. xliii. pt. 2, p. 116; For. Fl. Burm. i, 136. Sterculia 
armata, Mast. in Hook. fil. Fl. Br. Ind. i. 357, i» part. Pierre FI. 
Forest. Coch-Chine, t. 185, fig. C. 

Burmah ; Wallich, Brandis, Kurz.---kndamans, Kurz. 

I inclnde this species because, although the evidence of its having 
been collected in the Andamans is not very good, I think it extremely 
likely that it does occur there, and that good unmistakeable specimens 
will soon be forthcoming. The species in many respects resembles 8. 
villosa, with which it appears to have often been confused. The distine- 
tive marks to separate it from S. villosa are that the leaves are minutely 
dotted and pitted ; that the apices of the young branches have red hairs 

ing brown on drying) ; that nfter the hairs have fallen the young 
branches have pale polished bark with very large leaf-cicatrices and 
some warts, but no sub-persistent stipules ; that the flowers are larger 
(^75 in. jn diam. as against ‘4 in); that the staminal column and gyno- 
phore are hairy; that the follicles are larger and paler; and that the 
whole of their inner surface is densely hispid-pilose. 
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3. S. MacnoPHYLLA, Vent. Hort. Malm. ii. No. 91 (in note). A 
tree BO to 120 feet high; young branches very thick, rough from the leaf 
cicatrices, the apices deciduously rufous or tawny-pilose. Leaves sub- 
coriaceous, broadly ovate to ovate-rotund or obovate-rotund, eutire, 
narrowing to the slightly cordate 7-nerved base; upper surface sparsely 
and rather minutely pubescent, some of the hairs 2-branched, becoming 
glabrescent with age, the midrib and nerves always pubesdent; under 
surface sub-tomentose, tawny, the midrib and 6 to 8 pairs of lateral 
nerves prominent, rufous-villose; transverse venation distinct, rather 
straight; length 8 to 16 in., breadth 6 to 12 in., petiole 3:6 to 6 in., 
softly hairy, tawny.  Panicles solitary, axillary, nearly as long as the 
leaves, much-branched, many-flowered, hispidulous-pubescent, capillary, 
shorter than the flowers. JF lower-buds minute, sub-globose. Calyx 
‘15 in. long, campanulate, stellate-hairy, 5-lobed ; the lobes triangular, 
erect, shorter than the tube. Jollicles 3 to 5, shortly stalked, woody, 
sub-rotund, about 2:25 in. each way, crimson when ripe, outside pubes- 
cent and longitudinally rugose; inside gmooth. Seeds oblong, black, 
smooth, *75 in. long. Mast. in Hook. fil. Fl. Brit. Ind. i. 356; R. Brown 
in Benn. Pl. Jav. Kar. 230. 

Malacca; Maingay No. 233 (Kew Dist.). Eerak; at elevatious of 
200 to 500 feet ; King's Collector Nos. 6052 and 7923 ;" Scortechini, No. 
230. Distrib. Java, Brit. North Borneo. - 


4. S. vaevis, Wall. Cat. 1138. A shrub or small tree; young 
branches rather thin, with pale stwiate bark, the apices deciduously 
rusty-puberulous. Leaves membranous, narrowly ovate-oblong, sometimes 
slightly obovate, the apex shortly and bluntly acuminate; the base 
tapering, acute, rarely rounded, faintly 3-nerved : both surfaces glabrous, 
shining, the midrib and 6 fo 9 pairs of spreading nervts prominent on 
the lower: length 4°5 to 9 in., breadth 2 to 3 in.; petiole 1'1 to 2°5 in, 

e ` smooth, thickened at the apex.  Panicles meagre, solitary, axillary, 
Bä |. slender, puberulous, shorter than the leaves, few-flowered ; pedicels 
about. as long as the flowers. Flower-buds oblong. Cal ye 5 in. long 
ars or r more, pubescent on both surfaces but especially on the inner; the tube 
Bee 'urceolate, divided at its apex into 5 linear-oblong sub-acute ascending 
F TO lobes, longer than the tube, slightly connivent but not cohering by their 


n "€ hispidulous on their inner surface. Male flower ; staminal column 









r than the tube, glabrous; anthers 10, sessile at its apex, elongate- 
— Hermaph. flower: gynophore very short; ovaries 5, boat-shaped, 
1 -pubescent, sub-sessile, with a ring of 10 STE anthers et their 
n rf i e: styles. almost gbsolete; stigmas 5, cylindric, free, radint- 
dn ng, recurved, — beneath. Follicles 3 to 5, coriaceous, narrowly 





—— 
A 
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oblong, with short straight beaks, bright red when ripe, puberulona 
externally, slightly eurved, glabrous, shining and ridged internally, 2 
in. long and about :5 in. broad. Seeds 3 or 4 oblong, black, shining. 
Mast. in Hook. fil. Fl. Br. Ind. i. 357. Pierre Fl. Forest. Coch-Chine 
t. 192, figs. 1 to 7; Br. in Benn. Pl. Jav. Rar. 230; Miq. Fl. Ind. Bat. 
1, pt. 2, 174. S. coccinea, Jack Mal. Misc. i. 256, not of Roxb. 

Penang, Perak, Malacca, Singapore: at low elevations: but not 
common, 


9. S. HYPOSTICTA, Miq. Fl. Ind. Bat. Suppl. 399. A shrub or small 
tree, all parts glabrous except the inflorescence: young branches slender, 
dark and smooth becoming (by the falling off of the bark) pale and 
striate. Leaves membranous, oblong, to oblong-lauceolate, sometimes 
slightly obovate, abraptly acuminate or even caudate-acuminate, entire, 
the base slightly narrowed and rounded, or not narrowed and truncate, 
emarginate, rarely acute, 3-nerved; both surfaces glabrous, shining: 
lateral main nerves 3 to 5 pairs, spreading, curved, inarching far from 
the margin, prominent beneath : length 3:5 to 5:5 in, breadth 1°5 to 
225 in. petiole 1 to 15 iu, thickened at base and apex.  Jlacemes 
axillary, solitary, dropping, longer than the leaves, minutely whitish 
pubescent, witl? superficial brown stellate hairs: . bracteoles linear, 
longer than the pedicels. Calyx with narrowly campanulate tube ‘26 
in. long, densely rufous-pubescent externally and glabrous inside: lobes 
5, not quite so long as the tube, linear, spreading, connivent, cohering 
from some time by their tips, the edges recurved, glandular-pilose inside, 
sub-pubescent outside. Male flower; staminal column short, glabrous, 
with 8 sessile oblong 2-celled anthers nt its apex. Female flower: gy- 
nophore short; ovaries 4, ovoid, conjoined, shortly tomentose, with ring 
of B sessile awthers at their base.  S/f$/le simple, curved, sparsely 
villous; stigma large, glabrous, with 4 fleshy oblong-obovoid curved 
lobes. Folliclés 2 or 3, coriaceous, bright red when ripe, narrowly 
oblong, tapering to each end, 2 to 225 in. long and '65 in. broad; 
externally minutely rusty-pubescent; internally glabrous, wrinkled. 
Seeds 4, oblong, pointed, black. Kurz in Journ. As. Soc. Beng. Vol. 
xlv. pt. 2, p. 120. 

Perak; King's Collector, Wray. Nicobars, Kurz. 


- 6. S. rAnviFOLIA, Wall. Cat, 1123. A tree 20 to 30 feet high: 
young branches slender, striate, the older pale, the younger dark-coloured, 
glabrous, Leaves membranous, drying of a pale green, oblong-lanceolate, 
rarely ovate-oblong, bluntly acuminate, engire ; the base acute or round- 
ed, faintly 3-nerved ; both surfaces glabrous: main nerves 6 to 8 pairs, 
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spreading, rather prominent on both surfaces ns is the midrib: length 
4 to 6:5 in, breadth 1 to L:75 in.; petiole 1 to 1:75 in., smooth, slender, 
thickened at the apex. Racemes solitary, axillary, much shorter than 
the leaves, few-flowered, glabrous; flower-pedicels shorter than tho 
flowers, capillary. Flower-buds oblong. Calyx less than -5 in. long, 
glabrescent externaily, puberulous internally especially on the lobes ; 
tube wide, cylindric, with 5 linear-lanceolate lobes about as long as itself, 
spreading, incurving and joined for some time by their tips. Male 
flower: staminal column shorter than the tube and bearing at its apex 
about 12 small oblong anthers with thick connective and diverging cells. 
Herm. flower: gynophore very short, glabrous ; ovaries 5, broadly ovate, 
_ rusty-pubescent; styles united, recurved, with many white spreading 
hairs: stigmas clavate, flattened, recurved, spreading. Follicles 3 to 5, 
broadly oblong, with a straight beak, 1 to 1°25 in long, 6 in. broad. 
Seeds 2, broadly ovoid, black, shining. Mast. in Hook. fil. Fl. Br. Ind. 
i. 856; R. Brown in Benn. Pl. Javan. Rar. 229; Miq. FL Ind. Bat, Vol. 
i. pt. 2, p. 173. ^ 
Penang, Perak, Malacca. 
Closely allied to S. laevis, Wall.: but with smaller flowers and 
follicles, and with calyx lobes coherent at their tips. 


7. S. Kunsriert, King, n. sp. <A tree 30 to GO feet hich; all 

parts (except the inflorescence and the tips of the young branches) 
glabrous ; branches with pale smooth striate bark. Leaves thinly coriace- 
ous, broadly ovate (or slightly obovate) to oblong or narrowly elliptic, the 
apex rounded, blunt, sub-acute or very shortly and sub-abruptly acumin- 


J 


ate; slightly narrowed to the rounded or sub-trancate, rarely acute, 3 to 
fa. .5-nerved, base; both surfaces shining; lateral nerves about 7 to 9 pairs, 
IM spreading, slightly prominemt beneath: length 4 to 9 m., breadth 2 to 


d —— 45 in.; petiole "75 to 2'75 in, slender, glabrous,  Panicles solitary, 





XM . axillary, slender; the lateral branches short, 1-to 3-flowered, flocculent- 


De | tomentose, rusty; bracteoles lanceolate to ovate, caducous. Calyx 2 to 

— 35 in. long, the tube urceolnte, densely stellate-tomentose outside, sub- 
Ec labrescent inside; lobes 5, shorter than the tube, linear-lanceolate, 

villous on the inner surface, tomentose on the outer, spreading, conni- 
R ` eent and slightly coherent by their tips. Male flower: staminal 
col umn slender, shorter than the calyx-tube, curved, bearing at its 
apex 5 -7 sessile broad anthers. Hermaph. flower: gynophore short; 
| .8, oyoid, villous, with a ring of adpressed sessile oblong santhers 


e gem of Le? " - Si 
ovaries 3, 
S E 









r bas o: styles distinct, short, thin, sparsely villous; sti 
iy, clavate, bent (outwards) on themselves, Follicles 2 or 3, 


> 
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woody, from peach-coloured to carmine when ripe, oblong, rounded at 
at the base, the apex acute and slightly curved; externally ragose (the 
rugne mostly longitudinal), minutely tomentose, inside smooth; length 
3 to 3:5 in, breadth 1:25 to 1:5 in. Seeds narrowly ovoid, nearly 1 in. 
long, black. 

Perak ; King's Collector Nos. 3259, 7211, 7245, Scortechini No. 1805 ; 
at 100 to 300 feet elevation. Distrib. Sumatra ; Forbes, No. 2679. 

In externals this species closely resembles AS. parviflora, Roxb. 
But, after numerous dissections, I conclude that the two species are 
quite distinct. The ovaries of this are never more than 3, and they are 
always densely villous; those of parviflora are invariably 5, and they 
are scaly, not villous. The stigmas of this are long and are bent ont- 
wards on themselves; these of parviflora are short and recurved out- 
wards from their junction with the styles: they nre not bent on them- 
selves. The follicles of this are thicker and more woody and the seeds 
are larger than those of S. parviflora. Moreover this has never more 
than 7 stamens, while S. parvigora has 10. The leaves of this are rather 


thicker in texture and thé young branches are thinner and paler than 
those of S. parvifiora. 


8. S. ranvifrLoRa, Roxb. Hort. Beng. 50. A tree 20 to 50 feet 
high; young branches rather thick ; the tips ferruginous-tomentose ; the 
bark pale, rough, glabrous. Leaves membranous, oval, ovate or obovate- 
oblong, the apex rather abruptly shortly and bluntly acuminate, entire; 
the base rounded and slightly cordate, or sub-truncate and emarginate, 
5-nerved ; both surfaces glabrous, but not shining ; the midrib and 7 or 
8 pairs of spreading rather prominent lateral nerves sparsely stellate- 


pubescent on the lower when young; length 4 to 10 in, breadth 2 to 


55 in.; petioled to 4 in., deciduously rufous-tomentose. Panicles about 
as long ns the leaves, slender, the lateral branches short and the flower- 
pedicels capillary, everywhere covered with rusty stellate tomentum, 


ebracteolate. Calyx "2 in. long with an urceolate tabe, the mouth with 


5 linear-lanceolate lobes almost as long as the tube, incurved and united . 
by their npices, stellate-tomentose externally, glabrous within. Male ` 


flower: staminal column shorter than the calyx-tube, bearing at its apex ` 
` 10 sessile short narrowly ovate anthers with thick connective, Herm. 
lower : ovaries 5, ovoid, scaly, with a ring of anthers at their base : ovules ` 
SC or 5, Styles slightly united, slender, sparsely villous, short; stigmas 





ex into a fleshy boldly 5-lobed dise, bnt easily separable | into 5 
hreourved stigmas.  Pollieles 1 to 5, thickly coriaceous, 
í ubescent to glabrgscent, oblong, shortly beake 
| 125 to 1'5 in. broad ; inside — hinir 
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boldly ridged. Seeds broadly ovoid, black, *6 in. long, smooth. Roxb. 
Fl. Ind. iii. 147; Brown An Bennett Pl. Jav. Rar. 232: Wall. Cat. 1121. 
Kurz For. Fl. Burm. i. 138. Pierre FI. Forest, Coch-Chine, t. 195 F, 
S. Maingayi, Mast. in Hook. fil. Fl. Br. Ind. i. 359; Pierre Fl. Forest. 
Coch- Chine, t. 188 A. 

Penang, Malacca, Perak; at low elevations, common. Distrib. 
Burmah and Sylhet in British India; Cochin China. 

After careful dissection of the flowers of the types of the two species 
S. parviflora, Roxb. and S. Maingayi, Masters, and of flowers of many 
other specimens, I can come to no other conclusion than that they are one 
and the same. "There is a curious tendency to inequality in size in the 
leaves, some being twice as large as others rising from the same twig 
within the distance of an inch. Aud the panicles nsunlly follow the 
leaves iu the matter of length. 


e 


9. S. SconrEOH:NIH, King, n. sp. A tall tree; young branches 
rather thick, their bark pale, rough, the yqungest parts deciduously rusty- 
pubescent. eaves thinly coriaceous, oblong, slightly obovate, the apex 
rounded, with an abrupt short blunt point, entire; the base slightly 

. narrowed, rounded or minutely cordate, 3-nerved ; upper surface glabrous, 
shining; the lower slightly paler, dull, thickly dotted with minute 
reddish flat shining glands, the midrib and 4 to 5 pairs of prominent 
ascending lateral nerves stellate-pubescent : length 2-5 to 35 in. 

"E breadth 1:25 to 1°65 in.; petiole “65 to 1 in., deciduously pulverulent- 

tomentose. Panicles racemes-like, axillary, elitas , shorter than the 
| leaves, densely pulverulent-tomentose, rusty ; pedicels as long as the 


d > buds: bracteoles ovate, ‘25 in. long, imbricate, caduconus. Calyx cam. 
* panulate, divided almost to its base into 5 broadly ovate spreading not 
| . — eonnivent lobes, pubescent-tomentose both internally eand externally 
Va . Male flower: staminal column shorter than the calyx, crowned by abont 


E WI? short anthers with thick sub-cuneate connective and short divergent 
os cells, Herm. flower : Ovary 3-celled, obliquely ovoid, pnbescent-scaly; 
— ovules 3 or 4 in. each cell. Styles connate, pubescent. Stigmas 3, 
lar , ovoid, spreading, glabrous, dark-coloured. ` Follicles not seen, 

e Perak; Scortechinii, No. 2068. 
E ` Collected only once, and without fruit. 











a BICOLOR, Mast. in Hook. fil Fl. Br. Ind. i- 230. A tree 
do feet high: young branches rather thin, cinereous, striate, 
C ea padon at the very tips. Leaves small, menabranous, 
Jong, acute or shogtly mucronnte, entire, sh;htly narrowed 
nir inutely.. 2 to 3-nerved rounded base; upper surface glabrous 


- an 
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B — sparsely pilose: stigmas much longer than stylo. fleehyyue 
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when adult, with a few small scattered white stellnte hairs when young ; 
under surface pale from a layer of minute whitish hairs, the midrib 
and 16 to 18 pairs of sub-horizontal lateral nerves rufous-tomentosoe ; 
length 2-5 to 3 in., breadth L:2 to 1-4: petiole about 1 in., slender, — 
tomentose. Panicles nbout as long ns the lenves, VE E in the axils 
of young leaves, pulverulent-tomentose, sub-ferr uginous; branches 
short, spreading. Calyz pedicellate, ovoid-oblong, pointed in bud, when 
adult -3 in. long, widely campanulate, with 5 linear incurved pubescent 
lobes as long as the tube. Staminal column shorter than the tube, 
glabrous; anthers about 12, sessile at the apex of the column, their 
connective thick, cuneate, the cells divergent. Follicles unknown. 

Malacca; Maingay, No. 230 (Kew Distrib.) Perak. Wray, No. 
2378. 

Recognisable at once by its small leaves, white beneath. The 
figure named jS. bicolor, Mast. by Pierre (Fl. Forest. Coch-Chine t. 187) 
agrees neither with M. Pierre’s own description of it; nor with Masters’ 
type-specimen. There may probably have been some printer's blunder 
in the matter. 


ll. S. 4wGvsTIFQLIA, Roxb. Hort. Beng. 50. A small tree: young 
branches denself velvetty  rusty-tomentose; ultimately rather pale, 
glabrous, wartel and striate. Leaves membranous, oblong-lanceolate 
rarely ovate-lanceolate, acuminate or acute, entire, slightly narrowed 
to the rounded 3-nerved base: upper surface glabrous, the lower more 
or less densely and softly rusty-tpmentose: length 4 to 7 in., breadth 
1:25 to 2°25; petiole"6 to L1 in, rusty-tomentose. Panicles solitary, 
axillary, eroded at the apices of the branches, lax, drooping, longer 
than the leaves, everywhere densely rusty-tomentose; pedicels much 
longer than the ovate pointed buds. Calyx "2 in. in diam., hispidul- 
ous-pubescent every where except the tube which inside is glabrous, deeply 
divided into 5 linenr-lanceolate lobes; the lobes longer than the tube, 
spreading, connivent, cohering by their tips, their edges recurved. Male 
flower : staminal column as long as the tube, glabrous, recurved, bearing 


at its apex 10 oblong sessile anthers with large connective, the cella 
e slightly divergent. Herm. flower: gynophore short, glabrous : ovaries 5, 


void, rusty-tomentose with a ring of 10 sessile anthers at their base: 


| Dë: — — or 5, UE with n short, cured 
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Rar. 231. Kurz For. Fl. Burm. i. 138, in part. S. mollis, Wall. Cat. 
1131; R. Brown in Benn. Pl. Jav. Rar. 231. S. Balanghas, L. var. 
mollis, Mast. in Hook. fil. Fl. Br. Ind. i. 358. 

Burmah; Griffith No. 578 (Kew Dist.); Helfer Nos. 579, 580; 
Faleoner. Perak, King's Collector, No. 8360. 

Roxburgh left in the Calcutta Herbarim an excellent coloured 
drawing of his S. angustifolia. In his Flora Indica he gives a very brief 
account of the species, drawn up from specimens flowering in the Botanic 
Garden and which hestates came from Nepal. His description is too brief 
to be of any use: but his figure is so good that I have no hesitation in 
saying that no species of Sterculia collected since Roxburgh's time in 
any part of the outer Himalaya, or from the plain at its base, is in the 
least like this plant, I have little doubt that Roxburgh was deceived 
as to its origin by some changing of labels of the native gardeners at 
Caleutta (a sublimely inaccurate race!) ; and that the plant was really 
received, like so many others during the early years of the garden, from 
the Straits. Wallich, no doubt deceived by the alleged Himalayan 
origin of the plant, distributed (as No. 1153 of his list) specimens from 
the trees of it which were still in his time cultivated in the Calcutta 
Garden under Roxburgh’s name, while specimens collected in Barmah he 
issued as No. L131, under the namo S. mollis, Wall? Pierre’s figure 
above quoted does not agree very well with Roxburgh’s, the panicles 
being by far too short and not nearly hairy enough, 


12. S. rvustornosa, Vent. Hort. Malmaison, ii. 9]. A tree 20 to 
50 feet high : young branches rather thick, their apices deciduously ruf- 
ous-tomentose; the bark pale or brown, striate, glabrous. Leaves mem- 


branous, obovate-oblong, sometimes ovate-oblong, shortly and abruptly 


acuminate, entire; narrowed to the acute, rounded or ménutely cordate, 
8-nerved base : upper surface glabrous, or sparsely stellate-pubescent ; the 


lower stellate-pubescent, most of the hairs pale and minute but these 
on tbe midrib.and 7 to 10 pairs of spreading stout nerves larger and 


darker coloured: length 45 to 7:5 or rarely 12 in., breadth 2 to 3 in., 


| rarely 4 in. ; petiole varying with age from ‘3 to 1:5 in, rufous tones 


tose as are the linear caducous '5 in. long stipules. Panicles solitary 


ac? án the axils of the crowded young leaves, many-flowered, shorter than, 
| Papin as long as the leaves, rufous-tomentose like the outer surfaces of 


` the xen flower-pedicels spreading, capillary. Flower buds broadly 


ER. c ovat | xu less than ‘5 in. long, widely campanulate, divided for half 
E 


| le ngth or more into 5 lanceolate spreading incurved lobes eohering 
SC thei s, the lobes densely covered inside with white bispidulons 
h L3 — staminal column longer than the tube or about as 


PS WAS e? 


de wa S. gNsIFOLIA, Mast. in Hook. fi FI. Br. Ind. i. 359. Keep EE 
` | n — 
or small tree: young branches and petioles densely NOM — Ss 
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long, glabrous; anthers about 10, sessile at the apex of the column, 
2-celled, the cells distinct. Female flower; gynophore very short; 
ovaries ovoid, villous (as are the united styles) ; with 10 sessile anthers 
nt their base; stigma discoid, deeply 5-lobed.  Follicles 5, corinceous, 
crimson when ripe, oblong, shortly beaked, about 2 in. long and 1 in. 
broad; pubescent externally, glabrous shining and boldly ridged inside. 
Seeds oblong, ovoid, black. Mast. in Hook. fil Fl. Br. Ind. i. 358: Kurz 
For. Fl. Burm. i. 138; Pierre Fl. Forest. Coch- Chine, t. 194 B; Blume 
Bijdr. i. 82; Br. iu Benn. Pl. Jav. Rar. 231; Miq. Fl. Ind. Bat. i. pt. 2, 
175. SB. angustifolia, Jack Mal. Misc. ex Hook. Bot. Misc. i. 287. S. 
Jackiana, Wall. Cat, 1134. , 

In all the Provinces except the Andaman and Nicobar Islands: 


at low elevations. Common. Distrib. Java aud Sumatra, Cochin-China, 


Burmah. 

Var. glabrescens, King: leaves 8 to 12 in. long, by 3 to 4°5 in. broad, 
softly pubescent beneath when young, much less narrowed to the (always 
sub-cordate or cordate) base gthan i in the type; panicles much branched 
and sometimes longer than the leaves. S. angustifolia, Kurz (not 
Roxb.), in part, For. Fi. Burm. i. 138; S. parviflora, Kurz (not of 
Roxb.) Journ. As. Sqg. Beng. xlii. pt. 2, p. 116. S. mollis, Kurz (? of 
Wall.) L c. xlv. pt. 2, p. 120. S. Balanghas, Linn. var. glabrescens, Mast, 
in Hook. fil. Fl. Br. Ind. i. 358, in part. 

Andaman Islands; Helfer (Kew Distrib. No, 595); Kurz, Prain, 
Bot. Gard, Collectors. Nicobars, Kurz. Great Cocos, Prain, There are 
no Merzui or Eastern Peninsula specimens of this at Calcutta, and I be- 
lieve the variety to be confined to the Islands above named. 

In this species the petioles lengthen with the age of the leaf, 
many young leaves having petioles less than "25 in. long, while in old 
leaves the length varies from LtolSin. And there is considerable 
variability in the size of the blade. Moreover, while in some the upper 
surface of the leaves is perfectly glabrous (except the midrib which 
is almost invariably rusty-tomentose), in others it is rough. and scabern- 
lous from the presence of scattered stellate hairs. The next species 
(S. ensifolia, Mast. ) has, in my opinion, a very poor claim to specific 
rank; and I think it would be better to treat it a shrubby variety of 
this with narrower leaves and longer flowers. S. parviflora, Roxb. also 


differs very little from this, and m ight be reasonably enough regarded 
as a form. of it with broader more glabrous cordate leaves with fewer 
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tose. Leaves membranous, oblong-lanceolate or oblanceolate, shortly 
caudate-acuminate, entire, the base rounded, sometimes minutely cordate, 
rarely acute ; upper surface glabrous, the midrib alone tomentose; under 
surface sparsely rusty-tomentose, the midrib and 8 to 10 pairs of spreading 
t lateral nerves prominent: length 6 to 12 iù., breadth 1:25 to 3°5 in, 
| petiole *3 to 15 in.; stipules erect, linear, half as long as the petiole, 
deciduous. Panicles or racemes axillary, solitary, lax, few-flowered, 
rusty-tomentose, hardly so long as the leaves; bracteoles linear, shorter 
than the pedicels. Oalyx ‘5 or ‘6 in. long, broadly campanulate, pubes- 
cent on both surfaces, the tube much shorter than the linear-lanceolate 
spreading lobes the tips of which curve inwards and cohere. Male 
Jlower ; staminal column longer than the calyx-tube but much shorter than 
its lobes, glabrous, curved; bearing at its apex 10 2-celled, oblong,. 
nearly sessile, anthers. Female flower; gynophore very short: ovaries 
9, ovoid, rusty-villous, surrounded at the base by 10 sub-sessile stamens. 
Styles short, united, densely covered with white hairs; stigmas united 
into a boldly 5-lobed disc.  Follicles 1 [o 5, shortly stalked, narrowly 
oblong, tapering to each end, the apex with a hooked beak, coriaceous, 
brownish-velvetty, red when ripe, 2 to 2°5 in. long and ‘75 in. broad. 
- Seeds oval, black, smooth. Pierre Fl. Forest, Coch-Chine t. 194 C, 
S. angustifolia, Jack (not of Roxb.) Mal. Misc. ex Fook. Bot. Mis. i. 
287. — 
Penang, Perak, at low elevations, common. Distrib. Burmah, 
I have no doubt whatever that this is the plant deseribed by Jack 
as the S. angustifolia of Roxb. 2 
-  — I% S. punescens, Mast. in Hook. fil. Fl, Br. Ind. i. 357. A tree, 
the younger parts rusty-pubescent. Leaves oblong, obtuse, or abruptly 
j ‘acuminate, entire, the base cordate; upper surface glabrous; lower 
= densely and minutely pubescent, the nerves stellate-pilose: length 4 to 
6 in, breadth 2 to 2-5 in.; petiole 1:25 in., sulcate: stipules subulate, 
— 25 in long. Panicle erect, as long as or longer than the leaves, much 
branched : ultimate pedicels jointed, pubescent, spreading. Calyx :25 
— in. long, campanulate; the lobes triangular acute, as long as the tube, 
_ hairy within. Ovary globose, downy. 
han ANC Malacca, Maingay. 
i D oe Except by Mningay's two specimens in the Kew Herbarium, this 
— species is unknown. Specimens of itin good flower and in fruit are 
Pets: uch wanted, so that a completer description than the foregoing may 









- 


D Us A d i | | T 
De "lb. " — gu — e E e 
CS, 15. S. cotoRATA, Roxb. Hort. Beng. 50. A tree 30 to 60 feet 
7 pi. ras x ` : | 
RI T e $ 








] R ' 
3! «2 | 
a A "e e, Zei 
He. -— 
M.» ° 


Lu d 





— NOS 
o 


72 G. King—Materials for a Flora of the Malayan Peninsula. — [No. 1, 


high; young branches thick, rough, rather pale, glabrous. Leaves 
thinly coriaceous, roundish or reniform, usually palmately 3 to 5-lobed, 
the lobes triangular, acuminate; base deeply cordate, 5 to 7-nerved; 
both surfaces pulverulent-pubescent when young, glabrous when adult; 
length 4°5 to 9 in., breadth 5 to 12 in. ; petiole 3-5 to 8 in., puberulous; 
stipules lanceolate, caducous. Flowers in axillary panicles or racemes 
from the axils of last year’s fallen leaves, 2°5 to 4 in. long, densely 
covered, as is the exterior of the flowers, with coral-red, scaly tomentum. 
Caly» *75 in. long, funnel-shaped, curved, the mouth with 5 acute short 
triangular teeth, puberulous internally, villous at the base. Staminal 
column as long as, or longer than the calyx, slightly flattened, minutely’ 
furfuraceous-pubescent: anthers 20 to 25, sessile nt the apex of the 
column, oblong, closely surrounding the 5 flask-shaped ovaries ; styles 5, 
short, recurved: stigmas acute.  Follicles 2 to 3 in. long, membranons, 
glabrous, veined, stipitate, open from an early nge and bearing on their 
edges usually 2 smooth oval seeds, Roxb. Cor. Pl. i. 26, t. 25; Fl. Ind, 
ii. 146; Mast. in Hook. fil, Fl. Br. Ind. i. 359; Pierre Fl. Forest. 
Coch-Chine, t. 199; Kurz For. Fl. Burm. i. 138; Brand. For. Flora 
N. W. Ind. 34; Wall. Cat. 1139; Hook. Ic. Pl. 143: Dalz. & Gibs. 
Bomb. Fl. 23; W. & A. Prodr. i, 68. Firmiana colorata. Br. in Denn. 
Pl. Jav. Rar. 235; Thwaites Enum. 29.  Ery!hropsis Roxburghiana, 
Scott. & Endl, Melet. Bot. 33. 
Andamans; Kurz, Prain. Distrib, India, Ceylon. 


16. S. FULGENS, Wall. Cat. 1135. “A tree 30 to 70 feet high; 
young branches rather thick, with @mooth dark bark, at first pubescent, 
ultimately quite glabrous. Leaves large and with long petioles, thinly 
coriaceous, rotund with 5 shallow acuminate lobes, the base cordate: 
upper surface glabrous, harsh to the touch: lower densely and minutely 
stellate-pubescent, palmately 7-nerved, the nerves prominent beneath: 
length and breadth 15 to 18 in.; petiole 15 to 20 in, sulcate, minutely 
puberulous, Racemes or panicles 3 to 4 in. long, from the axils of last 
year's leaves, densely covered with orange or golden-yellowish scurfy 
tomentum as are the outer surfaces of the flowers. | Calyx 1°25 in. long,- 
funnel-shaped, slightly curved, the mouth with 5 short triangular teeth ; 
internally minutely velvetty-puberulous with a ring of long matted - 
hair near the base. Staminal tube "Dm. longer than the calyx, 5-angled, 3 
sulcate, minutely tomentose; anthers 20, sessile, oblong, 1-celled, em- 
| i bracing the 5 flask-shaped ovaries; styles short, reflexed : stigmas acute, 

- .— — JFollicles unknown. Mast. in Hook. fil. Fl, Br. Ind. i. 360; Kurz For, 
= Fl Burr. i. 139: Journ. As. Soc. Beng. pt. 2, 1874, p. 117; Wall. Cat, 








wt - 1135; Firmiarta colorata v r. B, Br. in Boma, Pl. Jav, Rar. 235; Miq. : 
= PL Ind. Bat, i. pt. 2, 178. ji 
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— Perak; King's Collector, No. 8073, Scortechini, Distrib. W. Sumatra, 

Forbes, No. 2105 : Java, Burmah ; Wallich. - 

. There is no doubt this comes very close to S. colorata, Roxb. of 
which it might possibly be better to treat it ns a variety characterised 
by larger flowers, with much more exserted staminal column, larger 
leaves, thinner and dark-coloured branchlets, Wallich, however, who 
saw the tree growing, regarded it as a species; and Robert Brown (PI. 
Jav. Rar. p. 235), while treating it as a variety of colorata, remarks 
that it is probably worthy of specific rank. This plant (whether species 
or variety) is never found in British India proper. Its most northerly 
.limit is Tenasserim, and from thence it extends southward into the 
Malayan Archipelago. In the Flora of British India, Dr. Masters gives 
the distribution of this as “ Tropical Western Himalayan." The plant, 
however, which occurs in tropical valleys in that region is just as 
different from S. fulgens, Wall., as that is from S. colorata, Roxb. It is 
the tree to which Wallich gave the name S. pallens; and which he 
published (without describing) in Voigts Hort. Suburb, Caleutta, p. 
105. "The leaves of S. pallens resemble tl of colorata in shape; but 
their under surface is covered with dense pale yellow stellate tomentum. 
The calyx has a much wider mouth than that of colorata, and (like the 
axis and pedicels of the panicle) is densely covéred gvith a very pale 
yellow tomentum, while the tomentum of colorata is of a vivid coral red. 

— A& pallens is confined to the Western Himalaya, just as 5, fulgens is 
. limited to Burmah and Malaya. 


X S17, «8. ALATA, Roxb. Hort. Beffg. 50. A tree 80 to 150 feet high ; 
|J. young branches rather stout, striate, glabrous. Leaves membranous, 
.  - broadly ovate or ovate-oblong, acute or shortly acuminate, entire ; the 


igh base deeply cordate, 5 to 7-nerved, some of the basal nerves pinnate on 
— . one side; both surfaces glabrous; lateral nerves 4 pairs, prominent on 
— oth surfaces as are the midrib and basal nerves; length 4 to 12 in., 
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'eadth 3 to 8 in., petiole 1*5 to 7 in.: stipules minute, subulate, cadu- 









each ov es imperfect. Female flower; staminodes in 5 phalanges, 
sil acing the bases of the 5 sub-oyate, multi-ovulate-ovaries ; 


‘ond, emarginate. follicles pedunculate, woody, pulverulent- 
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pubescent, 5 in, in diam., sub-globular, slightly compressed. Seeds 
oblong, compressed, the testa spongy, lin, long, with a large obovate thick 
spongy terminal wing 2:5 in. long and 1'25 broad. Roxb. Corom. DL 
iii. 84, t. 287; Fl. Ind. iii. 152; Kurz Fl. Br. Burm. i. 134; Pierre Fl. 
Forest. Coch-Chine, t. 196; Wall. Cat. 1125. Pterygota Roxburghit, 
Schott & Endl. Melet. P. alata, Br. in Benn. Pl. Jav. Rar. 234. 
S. coccinea, Wall. Cat. 1122, partly. S. Heynii, Beddome Flor. Sylvat. 
t. 230. 

Perak, Scortechini: Andamans, Kurz. Distrib. Brit. India, Cochin- 
China. 


18. S. LINEARICARPA, Mast. in Hook, fil. Br. Ind. i. 360. A tree 
60 to 80 feet high: young branches thick, striate, deciduous! y pulveru- 
lent-tomentose, leaf-cicatrices large. Tov coriaceous, ovate-orbicular, 
blunt or very slightly narrowed at the apex, edges entire, base deeply 
cordate, 7-nerved ; upper surface glabrous, shining; lower deciduously 
pulverulent, hairy, almost glabrous when old, minutely reticulate, the 
midrib and 4 or 5 pairs of latéral nerves prominent: length and breadth 
6 to 12 in.; petiole 2-5 to 6 in., sulcate, pulverulent-tomentose.  Panicles 
axillary, solitary, stout, erect, as long as or longer than the leaves, rusty 
pulverulent-tomentose as are the outer surfaces of the calyces, the 3 
lateral branchlets short; bracteoles numerous, rotund, concave, cadu- 
cous; flower-buds globose, sessile. Calyx rotate, the tube 1 in. long, 
with 5 slightly longer ovate acute lobes, tomentose externally, glabrous 
within. Staminal column not so long as the calyx-tube, glabrous ; anthers 
10, each with a short filament, cuneate, 2-celled ; ovaries (rudimentary 
in some flowers) about 3, free, each 1 or 2-ovulate; style short; stigma 
entire, small. Follicles (? ripe) linear-lanceolate, 3 to 4 in. long and 
'6 in. broad, stipitate, longitudinally ridged and covered outside and ` 
inside with yellowish tomentum as is also the single oblong seed. 
Malacca, Maingay. Perak ; Scortechini, King's Collector. 
The flowers and follicles of this are, in my opinion, those of 
= Scaphium rather than of Firmania, to which section Dr. Masters has 
X referred it, 


"x 19. S.scarnuraERA, Wall. Cat. 1130. A tree 90 to 120 feet high: 
e. young branches rather thick ; the bark pale, minutely warted and striate, | 
| | | Leaves coriaceous, glabrous, ovate to oblong-ovate, sub-acute ` — 
or bluntish-acuminate, entire; the base rounded or’sub-truncate, often 
M faintly cordate or emarginate, 3 to 5-nerved ; main nerves 2- to 4 pairs, 
|. sub-ereet, pec on both surfaces ; — 5 to 10 in., — 275 M 
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the ends of the branchlets, puberulous, shorter than the petioles, robust, 
with many short spreading branches, many-flowered; pedicels, — 
pubescent; bracteoles subulate, deciduous. Calyx from -3 to *4 in. long, 
deeply 5-lobed and almost rotate when expanded, stellate-puberulous 
externally, glabrous internally, the lobes lanceolate. Male jlower with 
15 to 30 anthers almost sessile round the apex of the column and sur- 
rounding the rudimentary villous ovary. Female flower; ovaries 5, 
bi-ovulate; styles united; stigma 5-lobed. Follicles 1 to 5, on rather 
stout pubescent stalks, when ripe 6 to 8 in. long and 1:25 to 25 
in. broad, membranous, boat-shaped, gibbous about the middle, con- 
spicuously veined and more or less puberulous externally especi- 
ally on the nerves. Seeds 1 (rarely 2), ovoid, glabrous, shining, *5 to 
lin. long, attached to the very base of the follicle. Mast. in Hook. 
fil. Fl. Br. Ind, i. 361; Kurz For. Fl. Burm. i. 140; Pierre Fl. Forest. 
Coch-Chine, t. 201. Scaphium Wallichii, R. Br. in Benn. Pl. Jav. Rar. 
226. 

Malacca, Griffith. Distrib. Sumatra — 

M. Pierre is in doubt whether his fine figure (1. c. t. 201), representa 
really the true plant of Wallich. in my opinion it does so most decidedly : 
R. Brown was right in describing the ovaries as five, and there is a 
specinren in the Calcutta Herbarium with 5 follicles. * 


20. S. arriNIS, Mast. in Hook. fil. Fl. Br. Ind. i. 361. A tree : 
young branches rather stout, rough, dark in colour, the leaf cicatrices 
large, the very youngest minutely rusty-tomentose. Leaves thinly 
coriaceous, elliptic-oblong, with r@ther straight edges ; the apex broad, 
a = suddenly acute; the base truncate (sometimes obliquely so), 3-nerved ; 
both surfaces glabrous, the upper shining, the lower pale and rather dull: 

main nerves 6 or 7 pairs, conspicuous beneath as is the midrib; length 
5 to 9 in., breadth 4°75 to 55 in. ; petiole 4°5 in., thickened at each end. 

Panicle erect, as long as the leaves, its bahoa downy, flattened or 


* A angular; peduncles thickly striated, angular, sub-pilose, spreading ; 
= ultimate pedicels downy, densely crowded. Flowers very small, the 
SS: - buds ovoid. Flowers '25 in.  Calyz-lobes ovate, longer than the funnel- 






` shaped tube. Follicle a span long, falcate, leafy, glabrescent, shining 

— Seeds °65 in. long, solitary, oblong, black." Scaphium affine, 

Pierre Fl. Forest, Coch-Chine, t. 195 E. 

Dé Malacca ; Maingay, No. 225 (Kew. Distrib.) 

G ^ — LM. The only Maingayan specimen of this in the Calcutta Herbarium 

€ Së sts of leaves only, with a single detached fruit ; and I have seen no 

a from any other collector. The foregoing deser iption. (as re- 
rd ls infloresceifco, flowor aftd fruit) is therefore copied vorbatim from 


5 
* Së, ster Gar. B. I. 1. e.). 
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21. S. CAMPANULATA, Wall. A tree 50 to 60 feet high: young 
branches rather slender, rusty-tomentose, soon becoming glabrous. 
Leaves membranous, broadly ovate, shortly acuminate, entire ; the base 
usually deeply cordate, 3 to 7-nerved ; somotimes 3 to 5-lobed ; lateral 

_ nerves Jor 4 pairs; upper surface glabrous, the midrib and nerves 
pubescent or puberulous; lower surface pubescent; length 4 to 6 in., 
breadth 3°75 to 575 in. ; petiole 2°25 to 5 in. puberulous: stipules lateral, 
subulate, caducous,  Panicles 3 or 4 in. long, in clusters of 2 or 3 nt the 
apices of the branches, few-flowered, glabrous, erect, sub-corym bose ; 
pedicels jointed, about :3 in, long, bracteoles caducous. Calyx widely 
enmpannlate, more than 75 in. across, green, pruinose, glabrous, veined, 
its mouth cut half-way down into 5 triangular velvetty-edged lobes: 
BStaminal column pubescent below. Ovaries gibbous at the apex: styles 
short, cohering; stigmas filiform, recurved: ovules 2, erect. Follicles 
3 to 6, on slender puberulous stalks, membranons, veined, 2 *to 3 in. 
long, bont-shaped, saccate with a sub-terminal lanceolate wing. Seeds 
sub-globose, with a shining crystaceous testa, '5 in. long or less. Mast. 
in Hook. fil. Fl. Br. Ind. i. 362; Kurz For. Fl Br. Burm. i. 139. 
Pterocymbium Javanicum, Br. in Benn. Pl. Jav. Rar. 219, t. 45; Miq. 
FL Ind. Bat. i. pt. 2,179. Pt. campanulatum and Javanicum, Pierre, 
Fl. Forest. Coch-Chine, t. 195. : 

Perak ; Fr..Scortechini, King's Collector. Nicobars, Kurz. Distrib. 
Malayan Archipelago, Burmah. 

M. Pierre (l. c.) remarks that, in his opinion, the two species cam- 
panulatum and Javanicum, although closely related, are distinct species ; 
but he does not mention the characters on which he relies for separating ` 
them. After dissecting many flowers of the tree (until recently grow- 
ing in the Botanic Garden, Calcutta), on which" Wallich founded his 
species campanwlatum, I cannot see any respect in which they differ 
from Robert Brown's minute and excellent description and figures of Pt, 
Javanicum. I therefore agree with Dr. Masters in considering the two 
as one and the same species. = 


—.— — 2, S. rununats, Mast. in Hook. fil. Fl. Br, Ind. i. 362. A tree; s 
— young branches about as thick as a goose-quill, tomentose nt the very 





bark dark and rather rough. — Leaves thinly coriaceous, ellip- a NA 
rather blunt apienlus ; edges entire ; the ` Tab 
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leaves, many-flowered. Calyz 5 in. long, glabrous, narrowly tubular 
below, the mouth slightly expanded and with 5 ovate-lanceolate lobes 
shorter than the tube. Staminal column pilose; anthers in a ring. 
Ovaries 5; styles inflexed, cohering by their tips.  Follicles 5, from 
2 to 3 in. long and 1 in. broad, on tomentose stalks, oblong, acute, 
dilated at the base. Seed ovoid. 

Malacca, Maingay. 

At once distinguished by the singular calyx, tubular in its lower, 
lobed and spreading in its upper, half. 


2. Tarnieria, Blume. 


Tall trees. Leaves digitate or simple, glabrous or scaly. Flowers 
unisexual, panicled. Calyx tubular, small, 5-toothed. Petals 0. 
Staminal-column short, bearing a riug of 10-15 very densely clustered 
unthers, cells parallel. Ovary of 3-5 nearly free carpels opposite the 
sepals ; styles as many, short, filiform, etigmatose within; ovales 1 

. ineach cell. Ripe carpels of stellately spreading samaras with long 
falcate wings. Seeds oblong; albumen Dipartible; cotyledons flat: 
.radicle next the hilum.—Distrib, Known species 5 oF 6, Avsteidian 










and Malayan. 
» — ç Leaves digitately compound. — 
Eu Under-surface of leaflets persistently 
a stellate-tomentose -— eos d. T. Perakensis. 
— Under-surface deciduously, tomentose, 
aw * PS = the hairs simple eee e 2. T. Penangiana. 
E f ZEE Leaves simple. 
—— .. . Fruit glabrous eng es. 3. T. simplicifolia. 
WË E An e » tomentose. ve es 4. T.eKunsileri. 
2 ET — 
Be, " ES T. King, n. sp. A tree 40 to 60 feet high: young 
E branches, petioles, petiolules, under surface of lenves (when young) and 


Kee  inflorescence with minute deciduous rusty tomentum. Leaves digitately 
— leaflets 5 or 6, the lower smaller, obovate-elliptic to obovate- 
KS E. and, shortly and rather abruptly acuminate, the edges entire, slightly 
wt ; the base narrowed; upper surface minutely areolate, glabrous ` 
pt the very minutely tomentose midrib aud nerves; lower glabrons 
cept the midrib: main nerves 10 to 14 pairs, stout and prominent 
h: length of the middle leaflet 45 to 5:5 in. of the lower 2 to 
F5 in.: breac ith of the middle 2 to 3 i in., of the lower 1°25 to«4'5 in. ; 
pe hM s5 toi in.; petiole, '8 to 45 in. Inflorescence in solitary, 
nxills ary; Gem ic or panieles more than half as long as the 
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leaves, much crowded at the points of the branches, Flowers ‘15 in. 
long: pedicels-slender, three times as long. Calyz-tube tomentose ex- 
ternally, sparsely pubescent within ; sfaminal tube less than half its length. 

Female calyx rather longer than the male, otherwise the same: 

stamens 0: ovaries 5, obliquely ovoid, glabrous, each with a pubescent 
conic style crowned by a small hooked stigma. Ripe fruit compressed- 
ovoid, 125 to 15 in, long, and 1 to 1'15 in. in diam., glabrous, the 
wing falcate, 2 in. long and *5 in, broad, striate, 

Perak, at low elevations; King's Collector, Penang, Curtis, No. 
2229. 

In its leaves this much resembles T. Javanica, Bl. (Rumphia iii, t. 
127, fig. 1); but the leaves of Blume's plant are smaller and have more 
wavy edges. "The flowers, however, of the two differ much in size, those 
of this being twice as large ns the flowers of T. Javanica. 


2. T. Cunrisu, King, n. sp. A tree 20 to 40 feet high; young 
branches, petioles, petiolules nd under surfaces of leaves densely covered 
with rusty stellate, non-deciduous tomentum. Leaves digitately 5 or 
6-foliolate, the lower smaller, obovate, entire, wavy, apex retuse, base 
&cute; upper surface minutely areolate, glabrous except the stellate- 
tomentose midrib and maiu nerves; under surface, and especially the 
midrib, stellate-tomentose: main nerves 9 or 10 pairs, Spreading, pro- 
minent beneath: length of the middle leaflet 3°5 to 4'5 in., of the lower 
1°5 to 2°5 in.; breadth of the middle 2:25 to 2°5 in., of the lower ‘8 to 
15 in., petiolules "D to 75 Im, petioles 2 to Z'5 in. Inflorescence in 


Ze solitary, axillary, cymose racemes or few-flowered panicles, more than 

m: i half as long as the leaves. Jtipe fruit glabrous, compressed-ovoid, l in. 
long and -8 in. broad ; wing narrowly falcate, 1:25 iu. long and '25 in 

Sé pecu: striate. « 

— —  — Penang at 2000 feet: Curtis No. 1427. 

^s Aë, "This is known only by Curtis's scanty specimens which are in fruit 


—— only. Its flowers nre unknown. In leaves it closely approaches "P. 
Y, Perakensis, but the tomentum is stellate and persistent; whereas in 7’, d 
 Perakensis, the hairs are simple and deciduous. The leaflets of this ` 
— also smaller, fewer-nerved, more decidedly obovate, less elliptic: than 
— Eggs and they are mucronate rather EYES tU | — 


PP uh Ae 


E pale, — — Leaves — ra “us 
cec sous, — or obovate-elliptic, apex trancate : or ema r inate, shortl * 
entire hr ap suddenly narrowed at the or rot = 


gi lower dull, rusty, minutely p Ty ! 
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and slightly scaly; main nerves 16 to 20 pairs, prominent below, 
spreading; length 45 to 7 in., breadth 3 to AS in.; petiole 2 to 3 in., 
thickened towards the apex. Cymes axillary, solitary, many-flowered, 
15 to 2:5 in. long, minutely rusty-tomentose. Flowers A in. long ; the 
pedicels shorter, stout.  Calyz-tube campannlate, minutely tomentose 
externally, puberulous within: staminal tube short. Fruit (including 
wing) 3 in. long, obliquely spathulate, glabrous. à 
Malacca ; Griffith, Maingay (Kew Distrib.) No. 231. 


4. T. KUNSTLERIt, King, n. sp. A tree 50 to 70 feet high: young 
branches petioles and peduncles minutely stellate-pubescent and lenti- 
cellate, Leaves elliptic to obovate-oblong, blunt, mucronate, entire, the 
base rounded or slightly narrowed: upper surface smooth, shining; the 
lower pale, sparsely stellate-puberulous on the midrib and nerves, other- 
wise (under a lens) minutely puberulous: main nerves 7 to 10 pairs, 
ascending, prominent beneath. Fruit at the apex of a solitary stellate- 
hairy peduncle, ovoid with an oblique sub-spathulate wing, minutely 
but densely velvetty fulvous-tomentose ; "length of body 1 in. or more ; 
wing about the same length and '6 in. broad. 

Perak, near Laroot ; King's Collector No, 7581. 

Flowers of this are at present unknown. The leaves are at once 
distinguished from those of T' simplicifolia by their pale under surface, 
and the fruits by their tomentum. , 


3. Heritrera, Aiton, 


Trees. Leaves coriaceous, simple, scaly beneath. Flowers small, 
unisexual, in axillary panicles. Calyx 5, rarely 4-6 toothed or cleft. 
Bei Petals 0. Anthers in a ring at the top of the column, cells 2, parallel. 
= Ovaries 5-6, almost free: style short, stigmas 5, thick , ovules solitary 
im each cell Ripe carpels woody, indehiscent, keeled or winged. 
Ck Albumen 0; cotyledons thick; radicle next the hilum.—4A genus of 
d — 6 or 7 species, natives of the Tropics of the old world, and of Australia. 
et 


DH —— LITTORALIS, Dryand. in DC. Prod. i. 484. A tree: young branches 


i Pe alt 


e rough. Leaves oblong or elliptic, the apex rounded or acute; 














he edges entire ; base rounded or slightly cordate; lower surface pale ; 
 — main nerves 7 to 9 pairs, slightly prominent beneath : length 5 to 10 in., 
PTS readth 2°25 to 4 in., petiole ‘5 to ^75 in. : stipules lanceolate, caducous. 
"lot vers 2 in, long, in many-flowered axillary cymose panicles shorter 
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Br. Ind. i, 363; Kurz For. Fl. Burm. i. 140; Pierre Fl. Forest. Coch- 
Chine, t, 203; Miq. Fl. Ind. Bat. i. pt. 2, p. 179; Blume Bijdr, 84; 
Roxb. Fl. Ind. iii. 142; W. & A. Prodr. i. 62: Thwaites Enum. 2; Br. 

dn Benn. Pl. Jav. Rar. 237; Miq. Fl. Ind. Bat. i. pt. 2, p. 179. H. 

Fomes, Wall. Cat. 1139, partly. Balanopteris Tothila; Gærtn. Fruct. ii. 
94, t. 99. 

All the Provinces, on the coasts. Distrib. Malayan Archipelago 
and coasts of the tropics of the old world generally, and of Australia. 

_ The plant originally issued by Wallich as Trochetia contracta (Cat. 
No. 1162) and afterwards named by him Heritiera macrophylla, (Pierre 
|l c. t. 204) has by some writers been reduced to JH. littoralis. But 
Wallich's species was originally found in the interior of Burmah, and it 
has since been found in Cachar, far from the sea coast to which H. 
littoralis is strictly confined. H. macrophylla has moreover leaf-petioles 
more than twice as long as those of H. littoralis, and its fruit is warted 
and not smooth. I believe H. macrophylla to be a perfectly distinct 
species; as is also, in my opinion, theother Sylhet and Khasia small- 
leaved plant which Wallich sued as H. acuminata, (Cat. No, 7830.) 


A KLEINHOVIA, Linn. e 


A tree. Peaves 5 to 7-nerved and often cordate at the base, Jn- 

florescence & terminal, lax, cymose panicle. Bracteoles small. Sepals 5, 

much longer than the petals, linear-lanceolate, deciduous. Petals 5, un- 

equal, the upper short, ovate-round, saccate, the middle pair concave and 
obliquely oblanceolate, the lower paj flat with convolute edges. Stamens 

20, in 5 phalanges of 3 each with five solitary, free, often non-antheri- 
ferous, filaments between the phalanges ; the filaments of all conjoined 

below into a long, externally hairy, narrowly cylindric tube which sur- 
` rounds the gyngphore : anthers 4-celled, divergent. Ovary nt the apex 
| of the long gynophore and surrounded by the staininal tube, 5-lobed, 
5.celled. Capsule turbinate-pyriform, membranous, inflated, 5-celled, 


p. loculicidal. Seeds 1 or 2 in each cell, tubercled : cotyledons convolute, 

— radicle inferior. Distrib. One species. Tropics of the old world. E 
Ee i -— — K. Hosrrra, L. Spec. 1365. Leaves ovate-rotund, acuminate, entire, - 
Kë 


e palmately 3.5-nerved at the base, glabrous: length 3 to 6 in., breadth. | 4 
ch Lä $5 ob in., petiole 1-5 to 25 in. DC. Prodr. i. 488 ; W. & A. Prodr. HOSE a 
— 4.64; Roxb. Fl. Ind. iii. 141; Mig. Fl. Ind. Bat. i. pt. 2, 186; Blume — 
—  MBijde. B6; Hassk. Pl. Jav. Rar. 313; Mast. in Hook. fl, Fl Br. Ind i, — 
a vods Pier Fl. Forest. Coch-Chine, t. 177. Mr SC Tm En 
= In althe Provinces, but usually planted. Distrib. Malaya, Austras — 
^t s ` Kn SE l 20 
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Apparently a variable plant, Dr. Masters (in Oliver’s Flora of 
Trop. Africa, i. 226), describes the African specimens as having no 
stamens or staminodes alternating with the 5 phalanges of stamens. A 
specimen in the Calcutta Herbarium from Java has the under surface 
of the leaves softly hairy. 


5. HrricrERES, Linn. 


Trees or shrubs, more or less stellate-pubescent. Leaves simple. 
Flowers axillary, solitary or fascicled. Calyx tubular, 5-fid, often irre- 
gular. Petals 5, clawed, equal or unequal, the claws often with ear- 
shaped appendages. Staminal column surrounding the gynophore, 5- 
toothed or lobed at the apex ; anthers at the top of the column, 2-celled. 
Five staminodes below the apex of the column. Ovary at the top of the 
column, 5-lobed, 5-celled ; styles awl-shaped, more or less united, slight- 
ly thickened and stigmatose at the tips; ovules many im each cell. 
Follicles spirally twisted, or straight. Segds tubercled ; albumen scanty ; 
cotyledons leafy, folded round the radicle which is next the hilum.— 
Distrib. About 30 species, natives of the tropics of both hemispheres. 

Fruit spirally twisted — e du dE IioPt. 

Fruit not twisted. - 

Leaves ovate to oblong-lanceolate, ^ 

oblique ; fruit more than lin. long ... 2. H. hirsuta. 
Leaves lanceolate or oblanceolate, not 

oblique: fruit less than Lin. long ... 3. H. angustifolia. 


1. H. Isora, Linn. Spec. 1366. A shrub or small tree; young 
branehes minutely tomentose. Leaves ovate-rotund, oblique; the apex 
rounded, abruptly acuminate ; the edges irregularly serrate-dentate, some- 
ak times lobed ; the base cordate or rounded, rarely acute, palmately 5- 
M — — to 7-nerved ; upper surface scabrous, minutely hispid ;*lower pubescent 
or tomentose ; length 2 to 4 in., breadth 1°25 to 3 in. ; petiole ‘3 in. long, 
es? tomentose; stipules linear, about as long as the petioles. Flowers 
— axillary, solitary, or iu few-flowered minutely bracteolate cymes, 1'5 in. 
|... long. Oalyz narrowly campanulate, laterally compressed, 2-lipped, 5- 
= toothed, tomentose outside. Petals reflexed, the lower two much short- 
CIT er and broader than the three upper. Staminal column longer than the 










= petals, curved, very narrowly cylindric, bearing at its apex 10 to 12 
‘ ME - elongate-ovate stamens, and more internally 5 flat bifid staminodes. 
— — — Ovary ovoid, sulcate, tomentose: styles slender, glabrous,* united. 


` ruit cylindric, twisted, crowned by the persistent styles, pubescent ; 
të in. long, A in. in diam. Mast. in Hook. fl. Fl. Ind. i. 365; Bl. 
z , a's — 
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Bijdr. 79; Pierre Fl. Forest. Coch-Chine, t. 208, figs. 12 to 25; DC. 
Prodr. i. 475; Roxb. FI. Ind. iii. 143 ; W. & A. Prodr. i. 60; Wight Te. 
t. 180; Miq. Fl. Ind. Bat, i. pt. 2, 169; Kurz For. Fl. Burm, i. 142 ; 
Brand. For. Flor. 34. H. chrysocalyx, Miq. in Pl. Hohen. sora cory- 
lifolia, Wight, Hassk. in Tijds. Nat. Gesch. xii. 107. 

Perak ; and probably in all the provinces. Distrib. Brit. India. 


2. H urrsvra, Lour. Fl. Coch-Chine, 648. A shrub 6 or 8 feet 
high; the young branches velvetty-tomentose. Leaves ovate, or ovate- 
rhomboid, sub-oblique (oblong to oblong-lanceolate in vars.) acuminate, 
irregularly erose-serrate ; the base sub-trancate or rounded, rarely sub- 
emarginate; upper surface scabrid-pubescent, the midrib and nerves 
tomentose; lower velvetty-tomentose ; nerves 4 or 5 pairs, prominent 
beneath ; length 3:5 to 6 in., breadth 1:75 to 2:5 in.; petiole “4 in.» 
tomentose. Cymes scorpioid, few-flowered, axillary, solitary, twice as 
long as the petiole. Flowers '75 in. long Oalyx narrowly cylindric- 
campanulate, coarsely stellate-tomentose externally, the mouth with 5 
acnte nnequal teeth. Petals linear, sub-spathulate, two rather broader 
than the others with slight horn-like appendages about the middle and 
all longer than the calyx and about as long as the stamens. Staminal 
column and pistils ns in H. Isora. Fruit cylindric, acuminate, not 
twisted, the carpels firmly coherent; externally densely covered by long 
villous and stellately pilose soft prickles, 12 in. long and ‘35 in. in 
diam. Pierre Fl. Forest. Coch-Chine, t. 208, figs. 1 to 11; Kurz For. 
FL Burm. i. 143. H. hirsuta, Bl. Bijdr. 80. H spicata, Colebr. in Wall. 
Cat. 1182; Mast. in Hook. fil. Fl. Br. Ind. i. 366; Oudemansia hirsuta, 
Miq. Fl. Ind. Bat. i. pt. 2, p. 171 ; Hassk. Retzia, i. p. 184; Orthothecium 
hirsutum, Hassk. Pl. Jav. Rar. 308. 

Selangore, «King's Collector, Penang, Curtis; and probably in the 
other provinces at low elevations. Distrib. Malayan Archipelago, 
China, Brit. India. 

Var. oblonga, (species Wall. Cat. 1183). Leaves oblong, 5 or 6 
in. long and 1°35 to 1-75 in. broad, sparsely stellate-tomentose beneath, 

Penang, Andamans. 

Var. vestita, (species Wall. Cat. 1844). Leaves oblong-lanceolate, 
oblique at the base; 3°5 to 55 in. long and 1 to 1'5 in. broad, 
= Burmah : ? Andamans. * 
‘Phere seems to be little doubt that Lonreiro and Blame indepen- 
each other gave this species the same 
, under Colebroke's MSS. name 
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3. H. ANausTIFOLIA, L. sp. 1366. A shrub 4 to 6 feet high: young 
branches, petioles, under surfaces of leaves and peduncles minutely and 
more or less densely pubescent. Leaves lanceolate or oblanceolate, acute 
(or obtuse and mucronate in var. obtusa); entire; the base narrowed 
3-nerved ; upper surface glabrescent or glabrous; lateral nerves*5 or 6 
pairs, not prominent; length 15 to 2 in., breadth *4 to ‘8 in., petiole 
2 to'3 iu. Cymes axillary, solitary, not much longer than the petioles, 
few-flowered. Flowers "A or "5 in. long. Calyx densely stellate-tomen- 
tose externally, cylindric, the mouth slightly expanded, with 5 acute 
triangular teeth, 2-lipped. Petals longer than the calyx, linear-sub- 
spathulate, with 2 or 3 horned appendages below the middle. Sfaminal 
column shorter than the petals, narrowly cylindric and otherwise as iu 
H. Isora, the stamens smaller. Ovary inserted near the apex of the 
staminal tube, sub-globular, ridged, tomentose. Fruit ovoid-cylindrie, 
apiculate, not twisted, the carpels closely coherent, "75 in. loug and 
"4 in. in diam., densely coverid with stellate, villous soft prickles as in 
H. hirsuta. DC. Prodr. i. 476; Mast. in Hook. fil. FL Br. Ind. i. 365; 
Bl. Bijdr. 80; Pierre Fl. Forest. Coch-Chine, t. 210 and 211; Wall. 
Cat. 1180. H. lanceolata, DC. Prodr. i. 476; Pierre, l. c. 210 B. 
H. virguta, Wall. Cat. 1181. Oudemansia integerrima, Miq. Pl. Jungh. 
i 296; Fl. Ind. Bat. i. pt. 2,170. Oud. Javensis, Hassk."Retzia, i. 131 


E Orthothecium Javense, Hassk. Pl. Jav. Rar. 307. . 
—— cU Malayan Archipelago, China. ~ 
e Var. obtusa, (species Wall. Cat. 1184) ; Pierre, l. c. 211 B, 14 to25. 
- — Kurz in Journ. As. Soc. Beng. 1873, pt. ii. 62. Leaves obtuse, 
. mucronate. 


ss Perak; Nicobar Islands. 


— 

* Eug l 
frees or shrubs, scaly or stellate-tomentose. Leaves usually bifari- _ 
= 5. ous, leathery, oblique, simple or lobed, penninerved.  Pedunucles 1-3, 
d axillary and terminal. Bracteoles entire, laciniate, persistent or cadu- 
e = Xp Calyx of 5 valvate, coriaceous, more or less connate, sepals. 


e 5, imbrieate, membranous, deciduous with the calyx. Staminal 
“column ishort, bearing opposite to the sepals 3 linear 2-celled anthers, 
— to she petals 5 ligulate staminodes ; ; cells parallel ; connec- 


6. PrEROsPERMUM, Schreb. 



















igma 5- farrowed s ovules many in each cell. 
Ca — ule wo vody op coriaceous, terete or angled, loculicidally 5*valved. 
Seeds x above, attached i» two rows to the inner angle of the cells 
umen thin or 0; EN plaited or corrugated, 
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radicle inferior. Distrib, A genus of about 18 species, confined to 


tropical Asia, 
Flowers 6 in. long .., Se e. l. P. diversifolium. 
* 2 in. long. 
" Sepals shortly pubescent inside, 


capsule 3 to 4 in. long. 2. P. Blumeanum. 
Sepals with silky hairs inside; 
capsule 1:5 in. Ts with scaly 


hairs ... van 3. P. Jackianum. 
? less than 2 in. long; Sapala 2 to 
2'0in., glabrous  ... e. & P, aceroides, 


t. P. prvERSIFOLIUM, Blume, Bijdr. 88. A. tree 60 to 100 feet 
high: young branches, petioles, under surfaces of leaves and outer 
surface of sepals and fruit covered with a layer of minute, tawny tomen- 
tum with many, more or less deciduous, rufous, stellate hairs on its sur- 
face. Leaves coriaceous, varying from obovate-oblong to elliptic-rotund ; 
the apex broad, blunt, or sub. truncate, suddenly contracted into a tri- 
angular point; the edges entire or sinuous, rarely lobed ; the base alwaya 
cordate or emarginate, 3 to 7-nerved and often oblique: upper surface 
shining, glabrous, except the tomentose midrib: main nerves 8 to 10 
pairs, straight, sub-erect, prominent on both surfaces; length 6 to 9 in, 
breadth 3:5 to 6 in., petiole 1 to 1:25 or even 2 in., stipules small linear, 
caducons. Flowers 6 to 7 in. long, buds narrowly cylindric, solitary, or 
in 3 to 4-flowered sub-sessile axillary cymes; pedicels 'Z in. long, each 
with a minute recurved lanceolate bracteole. Sepals coriaceous, slightly 
shorter than the petals, linear, blunt, adpressed-sericeous internally. 
Petals membranous, linear, glabrescent. Staminal tube and gynophore 
2 in. long ; the free part of the filaments slightly longer; fertile anthers 
abont 10, linear; staminodes 5, pubescent. Ovary fusiform, tomentose, 
5-celled. Style less than 2 in. long, angled, pubescent ; stigma fusiform. 

“Capsule woody, oblong, pointed, acutely 5-angled, suddenly constricted 

at the base, about 4 to 5 in. long and 1-5 to 2 in. in diam. Seeds flat- 

tened, 15 to 2 in. long. Mast. in Hook. fil. Fl, Br. Ind. i. 367; Pierre 

£ Fl For. Coch-Chine, t. 179; Miq. Fl. Ind. Bat. i. pt. 2, p. 192; Hassk. 
© Ph. Jav. Rar. 316; Korth. Ned. Kruik. Arch. i. 319. P. acerifolium, 
Soll et Mor. Syst. Verz. p. 27 (excl. syn. Willd.) 1 

ie f * y vs, _ Perak, Malacea ; ; common; at low — — Distrib. dr 
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40 to 50 feet high: young branches slender, almost black when dry ; 
when very- young covered by deciduous furfuraceons rufons stellate 
hairs. Leaves thinly coriaceous, very inequilateral, oblong to ovate or 


. lanceolate-oblong, entire, acuminate ; the base broad, unequally cordate, 


one side auriculate or sub-auriculate; upper surface very dark when 
dry, glabrous, shining ; the lower densely but minutely tawny or rufous- 
tomentose with many deciduous cinnamoneons stellate hairs on the 
surface; maiu nerves 5 to 7 pairs, prominent beneath; length 3 to 
55 im, breadth 1:35 to 2 in.; petiole *15 in. ; stipules subulate-lanceo- 
late. lowers 2 in. long, solitary, or in 2-3-flowered cymes, axillary, 
or (by the suppression of the leaves) in terminal racemes: pedicels 
'5 in. long, bracteate, cylindric in bud. Sepals coriaceous, narrowly 
linear, acute, scurfy, stellate-pubescent externally as are the pedicels 
and bracteoles, pubescent internally. Petals membranous, obliquely 
oblong-oblanceolate or sub-spathulate, shorter than the sepals, glabres- 
cent. Staminal tube and gynophore about Am. long, the free part of 
the filaments rather longer; fertile anthers about 10; staminodes 5, 
scaly-pubescent above. Ovary ovoid, villous, 5-celled. Style shorter 
than the staminal tube, glabrous: stigma narrowly ovoid. Capsule 
woody, oblong, 5-angled, sub-acnte, gradually and-slightly narrowed at 
the base, glabrous when ripe ; 3 to 4 in. long and 1:5 in. in diam. Seeds 
fiat, 1°5 in. long. Miq. Fl. Ind, Bat. i. pt. 2, p. 191.- Pterospermum 
lanceaefolium, Bl. (not of Roxb.) Bijdr. 87. P. cinnamoneum, Kurz, 
For. Fl. Burm i. 147. P. Javanicum, Jungh. Kurz, l. c. i. 147. 

Perak, Penang; common at lọw elevations. Distrib. Sumatra, 
Java, Borneo, Burmah, Assam. 

A very common tree in Perak. Korthal's Bornean species P. fuscum 
appears to me to be nothing more than a very cinnamoneous-tomentose 
form of this. Amd the Decr ee P. rubiginosum, Heyne, 
(Mast. in Hook. fil. Fl. Br. Ind. i. 368) cannot be very different. I 

' should be induced to reduce both io the oldest described species which 
5h is this. . Of the absolute identity of Kurz’s P. cinnamoneum with this 
! lI have no doubt whatever. 


e — X 







A 3. P. JackiANUM, Wall. Cat. 1164. A tree: the small branches 
slender, rather dark, when young covered by a layer of white 
inute tomentum with many rufous stellate hairs on its surface. 
s Unc ' sub-coriaceous oblong or elliptic-oblong, slightly inequilateral, 
es $a “entire h or sinnate towards the rather abruptly acuminate apex ; the base 
— op truncate and minutely cordate or emarginate, never 
Es auric le i upper surface pal? brown when dry, glabrous except the 
p pubei bis midrib: and nerves; under surface pale brown or buff, with 


only -25 in. long: fertile anthers about 15, linear. Style shorter than 
the stamens, glabrous ; stigma clavate; ovary densely sericeous, 5- 
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a layer of minute tomentum and on the surface (and espeeially on the 
midrib and nerves) many minute deciduous rusty stellate hairs; nerves 
10 to 12 pairs, prominent beneath, spreading ; length 4 to 5'5 in., breadth 
l:5 to 2 in., petiole 28 in. ; stipules caducous. Flowers 2 in. long: the 
buds aylindric, acute, solitary, axillary ; pedicels *1 in. long, tomentose 
like the exterior of the sepals, minute, linear-subulate. Sepals linear- 
lanceolate, adpressed-sericeous within. Petals shorter than the sepals, 
oblanceolate, scaly, puberulous externally. Stamingl tube and gynophore 
"25 in, long, the free part of the filaments more than twice as long ; 
fertile anthers about 12; staminodes 5. Ovary fusiform. Style longer 
than the stamens, pubescent below; stigma cylindric. Capsule (fide 
Masters) shortly stalked, ovoid, terete, acute, 1°5 in. long and 1 in. in 
diam., covered with flat scaly hairs, Mast. in Hook. fil. Fl. Br. Ind i. 
367; P. oblongum, Wall. Cat. 1165. 
` Penang; Jack, Wallich, Curtis. Malacca ; Stolickza, at low eleva- 
tions. 
This species does not appear to be a common one. P. Blumeanum 
has probably been mistaken for it. 


4. P. acEROIpES, Wall. Cat. 1171. A tree 35 to 50 feet high : 
young branches rather slender, covered (as are the petioles and under 
surfaces of the leaves) by a thin felted layer of minute white tomentum, 
above which is a superficial deciduous layer of loose stellate rufous hairs. 
Leaves coriaceous, more or less elliptic, sometimes obovate-elliptic, the 
apex abraptly and shortly acuminate, the edge often straight at the 
sides, sometimes waved, never lobed: the base sub-truncate, often 
cordate, 5 to 7-nerved; upper surface (when ndult) glabrous: main 


lateral nerves 12 to 15 pairs, straight, oblique; length 5 to 10 in. 


breadth 3:25 to 5°5 in., petiole "A to “Sin, Flowers 1'5 to 175 in. long ; ; 
solitary, or in 3 to 4-flowered sub-sessile axillary cymes; pedicels ‘2 in. 
long, each witha deeply lobed tomentose bract; the buds narrowly 
cylindric, ribbed. Sepals very coriaceous, recurved, longer than the 

ls, linear, acute, scurfy-tomentose outside, adpressed-pubescent 
within. Petals membranous, obovate, glabrous in the inner, scurfy on 
the outer, surface. Stamens as long as the petals or shorter, the tubo. 















nel jd. Capsule woody, oblong, pointed at both ends, angled, gla 


d — long. Kurz in Journ. As. Soc. Beng. 1873, pt. 62; mur: 





rm de ée P. acerifolium, Mast. (not of Willd.) in Hook. fl, ` 
—— ae ae Ind. 84, in part, | 
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59^ The nearest ally of this is no doubt P. acerifolium, Willd., to which 

it has been reduced by Dr. Masters. But (having had living trees of 
both under observation in the Botanic Garden, Caleutta, for many years) 
I have no hesitation in saying that the two species are quite distinct. 

P. aceroides has entire, not lobed, leaves; much smaller flowers (leas than 
2 in. long) which expand during December and January: while those 
of P. acerifolium measure '6 in. length and open in March or April. The 
capsule of P. aceroides is moreover only 2 to 2/5 in. long and quite 
glabrous; while that of P. acerifolium is 4 to 6 in. long, with a rough 
densely stellate tomentose exterior. 


7. Metocara, Linn. 


Herbs or undershrubs, more or less downy. Leaves simple. Flowers 

small, clustered or loosely panicled. Sepals 5, connate below. Petals 5, 

spathulate, marcescent. Stamens 5, opposite to the petals, connate 

below into a tube; anthers extrorse, 2-lobed, lobes parallel. Ovary 

sessile, 5-celled; cells opposite the petals, 2-ovuled; styles 5, free or 

 . connate at the base. Capsule loculicidally 5-valved. Seeds ascending, 
| albuminous; embryo straight, cotyledons flat, radicle next the hilum.— 

Distrib. Species about 50, natives of the warmer regions of both 

GE eege 


Lt M. conenontroL!A, Linn. sp. 944. A pubescent, branching herb 
PIE v. OF PoSdershrab. Leaves membranous, variable, broadly ovate, to ovate- 
wl  oblong or lanceolate, acute, serrate or obscurely lobed; the base rounded, 
— — truncate or sub-hastate, 5-nerved, often plaited ; petiole from *4 to L in. ; 
e | stipules linear, minute. Flowers 2 in. in diam., in crowded terminal or 
| xillary heads with many villous bracteoles intermixed, , Sepals lanceo- 
Ww. Jate, acuminate, ascending. Petals obovate. Ovary villous; styles 
eer, Capsule pisiform, pubescent, exceeding the calyx, Willd. 

I Sp. Pi. iii. 604; Roxb. Fl. Ind. iii. 139; Wall. Cat. 1196, in part; 
| | ast. in Hook. Fl. Br. Ind. i. 374. M. truncata, Willd. Sp. Pl. iii. 601. 
E ET L. m PI. 944. M. —— Wall. Cat. 1198. E — 
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* Fo 56 6. m. opina, DC. Prodr. i. 491. pm — DC. Prani i. 499. 
KE a corchorifolia, Spreng. Syst. iii, 30. FV. concatenana, Spreng. 
t. | X3 30. V. supina, Spreng. Syst. iii. 31. Melochia — 
t. 1197. Sida cuneifolia, Roxb. Hort. Beng. 50, 


| the provinces, a common weed, Distrib. The "Tropic 
— 
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2. M. VELUTINA, Bedd. Fl. Sylvat, t. 5. A large shrub or small 
tree, all parts pubescent and with many of the hairs stellate. ` Leaves - 
membranous, long-petioled, broadly ovate, acuminate, coarsely and irre- 

guilarly serrate; the base 5 to 7-nerved, rounded or cordate; 4 to 9 in. 
long, by 3:5 to 8 in. broad: petioles 2°5 to Ah in.; stipules rounded, 
‘25 in. long. Cymes on peduncles longer than the petioles, much 
branched, spreading, many-flowered, terminal and axillary. Flowers 
‘25 in. in diam, pink. Calyx campanulate, with 5 deep broad abruptly 
acuminate teeth. Petals narrowly oblong, longer than the calyx, mem- 
branous. Stamens inserted on a hypogynous disk as are the petals; 

= filaments flat. Ovary villous, as are the lower parts of the styles. 
Capsules "3 to 5 in. long, ovoid-cylindric, apiculate, deeply 5-grooved, 
bristly-tomentose, Seed solitary in each cell, its wing ascending. 
Mast. in Hook. fil. Fl. Br. Ind. i. 374; Kurz For. Fl. Burm. i. 148. E 
Visenia indica, Houtt. Linn. Syst. vi. p. 287, t, 46; Miq. Fl. Ind. Bat. 1. 
pt."2, p. 189. V. umbellata, (Houtt.) Bl. Bijdr: 88; Wight Ic. 509. 
V. Javanica, Jungh. in Tijdse. Nat. Gesch. viii. 302. — Glossospermum 
velutinum, Wall. Cat. 1153. G. ? cordatum, Wall. Cat. 1155. 

In all the Provinces at low elevations—a tree-weed appearing in 
abandoned fields. _ Distrib. Malayan Archipelago, British India, 
Serres e 


BH. WaALTHERIA, Linn. 


Herbs or undershrubs. Leaves simple. Stipules linear. Flowers 
small, in dense axillary or termmal clusters. Sepals 5, connate below 
into a bell:shaped tube. Petals 5, oblong-spathulate. Stamens 5, 
tubular below; anthers 2-lobed, lobes parallel, Staminodes 0. Ovary 
sessile, 1-celled ; 2-ovulate. Styles 2, distinct, clavate. Capsule 2-valved, 
l-seeded. Seeifs ascending, albuminous; embryo straight, cotyledons 
Bat. Distrib. About 15 species, one or two of which are weeds in the 
Tropics generally; the others are Tropical S. American. 


IT. 


a : W. txprea, Linn. sp. 941. A pubescent undershrub. Leaves ovate- 
— oblong, obtuse, serrate or crenate, the base rounded or cordate; nerves 4 
D a Gi 5 to 7 pairs, prominent beneath.  Flowers:25 in. in diam., sessile; bracts ~ 


E linear. Caly« campanulate, villous, 10-nerved, the mouth with 5 aeumi- ——— 
— enu teeth. Petals oblanceolate, clawed, longer than the calyx. Capsule y M 
| me ibranous, pubescent. DC. Prod. i. 493; W. & A. Prod. i. 67; Mast 

‘Hook. fil. Fl. Br. Ind. i 374; Miq. FL Ind. Bat. i. pt. 2, p. 3875. 
— 















"E 


* . at. 1194. W Americana, L. DO. Prod. i, 492. We 


. isa: ri 17 ; Wall. Cat. 1195. PE UA e 
A. à — S:a weed. Distrib. The Tropics generally. ` 












.1891.] G. King— | futerials for a Flora of the Malayan Peninsula. 89 
9. ABROMA, Jacq. 


‘Trees*or shrubs. Leaves cordate, ovate-oblong, serrulate, sometimes 
angled. Peduncles opposite the leaves, few-flowered. Sepals 5, connate 
near the base, Petale 5, purplish, concave below, prolonged above into 
a large spoon-shaped lamina. Staminal-cup of 5 fertile and as many 
sterile divisions ; fertile filaments opposite the petals, 3-antheriferous ; 
anthers 2-lobed, lobes divergent.  S/aminodes longer than the fertile 
filaments, obtuse. Ovary sessile, pyramidal, 5-lobed ; cells many-ovuled, 
styles 5. Capsule membranous, 5-angled, 5-winged, truncate at the 
apex, septicidally 5-valved, valves villous at the edges. Seeds numer- 
ous, albuminous; embryo straight, cotyledons flat, cordate, radicle next 
the hilum.— Distrib. 2 or 3 species, natives of Tropical Asia. 


1. A. avousra, Linn. fil. Suppl. 341. <A pubescent large shrub or 
small tree: young branches pale. Leaves 5 to 7-nerved at the base, 
3:5 to 6 in. long and 3 to 5 in. broad; petiole 1°75 to 2°5 in,, the upper 
much smaller and narrower. Slipules linear, deciduous. Flowers 2 in. 
= indiam, peduncles 1°5 in., extra-axillary. Sepals 1 in. long, lanceolate, 
free to nearly the base. Petals longer than the sepals, imbricate, 
deciduous. Capsule 1:5 to 2 in. in diam., glabrous og nearly so when ripe. 
—* DC. Prod i. 485; Mast. in Hook. Fl Br. Ind. i. 3757 Bl. Bijdr. 85; 
* Roxb. Hort. Beng. 50; Fl. Ind. iii. 156 ; Miq. Fl. Ind. Bat. i. pt. 2,183; 

^ JBeddome Flor. Sylvat. Anal. Gen. t. 5; W. & A. Prodr. i. 65; Wall. 
p Cat. 1142. A. angulata, Lam. Ill. 636. 4. Wheeleri, Retz. Obs. v. 24; 
— — Willd. Sp. Pl. iii. 1425. A. fastuosum, Gærtn. Fruct. i. 307, t. 64. 
— In al the Provinces at low elevations: usually near cultivation. 
Distrib. Malayan Archipelago, Philippines, China, Brit. India. 
 — — "The bark yields a stout fibre. 


* 


Ki | na pen ^ 10. BuzrrNERIA, Linn. 

i * Erect climbing or tomentose shrubs, herbs, or trees; sometimes 
CA ` prickly. Leaves various. Flowers minute, in axillary or terminal much- 
rr branched, umbellate cymes. Sepals 5, slightly connate near the base. 


^» | 
we dër: 





— Petals 5, unguiculate, concave, inflexed, with 2 small lateral lobes, and 
fe: a long sub-terminal simple linear or narrowly lanceolate appendage. 
—— Staminal tube with 5 broad truncate or emarginato teeth and, between 
BN them five 2-celled extrorse anthers (mouth entire in B. Curtisit). Ovary 
= sessile, 5-celled, the cells 2-ovulate. Style entire, 5-fid Capsule glo- 

‘bose, echinate, septicidaly 5-valved, the cells l-seeded. Seed nscending, 
J. exalbu nil nous: cotyledons folded round the radicle. Distrib.e About 
4 8 species , mostly tropical gmerican: a few tropical Asiatic and one 
Afr can. Ek, X 
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* “Leaves longer than broad, their bases not 
cordate or only minutely so. — T f 
Staminal tube with entire mouth e. I. B. Curtisis, 
Staminal tube with its mouth 5-lobed. 
* Leaves quite glabrous. 
Capsule less than J in. in diam., 
covered with glandular bar- 
bed spines ve S. 2. B. uncinata. 
Capsule more than 1 in. in 
diam., covered with short 
subulate spines .., w 3. B. Maingayi. 
; 4 Leaves more or less minutely hispid 
on both surfaces e. & B. elliptica. 
e hispid on the upper, hispid- 
tomentose on the lower, 
surface — e. 5. B. Jackiana. 
— ‘Leaves about as broad as long, deeply cordate = 
AT nt the base. ^ 
ER. Leaves glabrous, or glabrescent, not | 
| d ! «lobed SH eS. 6. B. aspera. z — 
^s sparsely pubescent, often - d 
es : lobed i vn 7, B. Andamanensis. 
Ria ‘1. B. Crnsu, Oliver in Hook. Ic. Pl. t. 1761. A slender woody | 
E à creeper, 10 to 15 feet long: yaang branches minutely pubernlous. —__ 


X Leaves linest-lanceolate or oblanceolate-oblong, rarely ovate-oblong, T d 
>. ‘acuminate, entire, narrowed to the sub-obtuse, minutely cordate, 5- —— 
Ne ea T ed base: lateral nerves numerous, unequal and spreading at various - | 
angles, reticulations distinct: both surfaces glabrous, the lower with, = 


of stellate hairs in the axils of the leaves; length 2:50 to 7. in., Tate 













breadth '5 to 2 in. ; petiole "25 in., pubescent. Cymes in axillary fascicles * A 
m (of 2 to 4, slender, 3 to 7-flowered, puberulous; peduncles about 1 in. 


p: flower pedicels 25in. Flowers “45 in. in diam., buds conical. Calyx €". 
| deeply r 5-partite, the segments ovate-lanceolate, acuminate. Petals strap- 
Ba u aped with 2 rather broad inflexed lateral lobes, and a long cylindric 
"curved sub-terminal „appendage, about as long as the sepals. ` Capsu ^ 
S Lr diio 1 in. in diam., veined, pabescent, and armed | wi sare 

o E | yv PI > e r^ 


e g, Curtis, Nos. 817 and 1166; ; Perak, common at loy. el em 
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specimens being linenr-lanceolate. The Penang specimens are, on the 
other hand, as figured by Professor Oliver, oval-oblong. 


2. B. onxcinara, Mast. in Hook. fil. Fl. Br. Ind. i. 977. A woody 
climber: young branches at first scurfy and hispid, but very soon gla- 
brons. Leaves sub-coriaceous, elliptic-oblong; gradually tapering in the 
upper third to the acuminate apex, entire, the base slightly cuneate, 
3-nerved ; both surfaces glabrous and shining, nerves 9 or LO pairs, 
spreading, thin but prominent beneath: length 9 to 11 in., breadth 3 
in., petiole nearly 3 in., thickened at the apex, glabrous. Sepals lan- 
ceolate, spreading, hispid. Fruiting peduncles (fide Masters) "halt the 
length of the leaves. Capsule depressed-spheroidal, the size of a h&zel- 
nut, covered with hooked gland-tipped barbed hispid spines, 3-celled.” 

Malacca, Maingay, No. 242 (Kew Distrib.). 

I have seen only Maingay’s Malacca specimens. 


8. B. Marnoayi, Mast. in Hook. fil. Fl. Br. Ind. i. 377. A woody 
climber: young branches glabrous. Leaves sub-coriaceons, elliptic to 
elliptic-oblong, shortly bluntly and rather abruptly acuminate, entire; 
| the base rounded with 3 bold and 2 minute nerves > both surfaces quite 
glabrous; lateral nerves about 2 óm,3 pairs, prominent beneath as are 
"o. the reticulations ; length 7 or 8 in., breadth 3 to 3°5 in. ;. petioles 12 in., 
Ae thickened towards the apex, glabrous, ` Labele in axillary fascicles of 
— —* 6 orB, their peduncles about Lin. long, slender, glabrescent; pedicels 
— ` KH in. e Sepals *25 iu. long, ovate-laneeolate. “ Petals shorter than the 
es sepals, with a long linear appendage. Sfaminodes erect, oblong, obtuse, 
— bifid. as long as the ovary. Fruiting peduncle as long as the 
— potio e. Capsule globose, 1:25 iu. in diam., obscurely 5-lobed, studded 
— — "with short subnlate prickles.” * 
= Malacea; Griffith, Maingay. : 
` ky ` Ot this species I have seen no good specimens in flower or fruit, 
: and the above account of these parts is taken from Masters’ descrip- 
t —* LZ. ag | 
Wm — A 
o BR turen, Mast. in Hook. fil. Fl. Br. Ind. i. 377. A woody 
WM E clir iber ; young branches minutely rusty-tomentose. Leaves broadly 
GE allip ie, abruptly und shortly acuminate, entipo; the base 5-nerved, 
— — ronne 























| ed or minutely cordnte; upper surface minutely scabrid-bispid, 
the midrib nnd nerves hispid-tomentose; lower miuutely pubescent 
EE ON the midrib and longer nerves tomentose : lateral nerves 
ee curving, prominent beneath as are the secondary nerves 
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2103 in., tomentose. Umbels pedunculate, solitary or in fascicles of 5 or 
6, axillary, few-flowered, stellate-tomentose: peduncles “6 to 1 im.; ; a 
pedicels *1 to ‘25 in., both slender. Buds ‘l in. in diam. Sepals ovate, 
aente. Petals rounded, with long cylindric inflexed apices longer than 
the sepals, Fruit unknown. 

“Malacca, Maingay: No. 241 (Kew Distrib.). Perak ; Scortechini. ~ 

Evidently a rare species; for I have seen, besides Maingay's, only 

Scortechini's solitary specimen. 


5. B. Zeg, Wall in Roxb, Fl. Ind. (ed Carey) ii. 386. A 
stont woody creeper, the young branches with densely minute ferrugi- 
nous tomentum some of which is stellate. Leaves narrowly or broadly 
elliptic, acuminate, entire ; the base boldly 3-nerved, rounded, sometimes 
slightly cordate, rarely acute ; upper surface sparsely and shortly hispid ; 
under surface rufous, hispid-tomentose especially on midrib and nerves, 
many, of the hairs on both surfaces stellate; lateral nerves 3 or 4 pairs, 
curved, spreading; length 3°5 to 6 in., breadth 2 to 3°75 in. ; petiole “the 
to lin. tomentose. Umbels pedunculate, solitary or in groups of 3 or 4 
from the leaf-axils, few-flowered, tomentose: peduncles :25 to 1 in. 
long ; pedicels about 35, slender. Sepals linear-subulate, spreading, 4 
hispid, about “4 in. long. Petals sub-rotund, lobed, each with a single 
long cylindric terminal appendage as long as the sepals. Capsule glo- 
bose, slightly 5-furrowed, 1 in. in diam., black, glabrescent, armed with 
many straight spines. Seeds oblong, black. Mast. in Hook. fil. Fl. Br. 

Ind. i, 376 ; Wall. Cat. 1147. e 
Penang, Perak and Singapore ; at low elevations, . 


6. B. aspera, Colebr. in Roxb, Fl. Ind. (ed. Carey), ii. 383. A 
powerful woody climber often with a tree-like stem ; young branches 
. - glaucons, minutely and deciduously pubescent. Leaves sub-orbicular 
— — or ovate-orbicular, shortly acuminate, entire, the base cordnte, 5 to 7- 
— neryed; upper surface glabrous, shining; the lower glabrescent, the 
T midrib and nerves puberulous; lateral nerves 4 to 6 pairs, prominent 
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armed with many long, nearly straight, sharp spines. Seeds oblong, 
^b in, or more long. Wall Cat. 1144; Mast. in Hook. fil. Fl. Br. Ind. 
i. 377; Kurz For. Fl. Burm. i. 151; Pierre Fl. Forest. Coch-Chine, t 
206, figs. l to 8. B. grandifolia, DO. Prodr. i. 486. B. nepalensis, 
"een in Bull. Mose, 1858, 207. 

Andaman Islands.  Distrib. Brit. India, China, Cochiu-China. . 

7. B. ANDAMANENsIS, Kurz in Journ. As. Soc. Bengal, 1871, ii. 47. 
A woody climber: young branches scaberulous. Leaves sub-orbicular, 
crenate and palmntely 3 to 5-lobed, the lobes acuminate; or ovate- 
rotund, acuminate and irregularly serrate-crenate and not lobed; the 
base always deeply cordate, 5 to 7-nerved; lateral nerves about 5 pairs, 
opposite, prominent beneath as are the midrib and straight transverse 
veins; both surfaces sparsely pubescent at first, but afterwards glabrous. 
Oymes umbellate, 2 or 3 times branched, spreading, * many-flowered, 
solitary, or 2 or 3 in a fascicle, axillary: the common peduncle stout, 
-G to ^75 in. long; secondary peduncles about the same length, tertiary 
half as long: flower-pedicels -15 in., all slender and slightly pubescent. 
Sepals ovate acuminate or deltoid, puberulous externally. Petals with 
2 obscure lateral lobes, and a long lanceolate infiexed middle lobe. 
Staminodes truncate. Capsule globose, less than 1 in. indiam, glaucous 
whe n young, armed with a few unequal, rather short, smooth, stiff spines. 
Ce urg in Flora, 1871, p. 277; For. Fl. Br. Burm. i. 152; Mast. in Hook. 
— fil. Fl. Br. Ind. i. 377 ; Pierre Fl. Forest. Coch-Chine, t. 207, figs. 1 to 9.. 
on Andaman — Distrib. Burmah, Siam, Cochin-China. 













1l. Commersonta, Forsk. 


M. ! "Trees or shrubs. Leaves simple, oblique. Inflorescence cymose, 
t arn inal or axillary or leaf opposed. ` Calyx 5-cleft. Petals 5, concave 

at the base, prolonged into & long strap-shaped appendage at the apex. 
“Fertile stamens 5, opposite the petals; anthers subglobose, 2-celled, 
E diverging ; staminodes 5, opposite to the sepals, lanceolate. — Carpels 

opposite to the sepals, connate; styles connate ; ovules 2-6. Capsule 
. loeulicidally 5-valved, covered with bristly hairs. Seeds ascending, 
: — strophiolate ; cotyledons flat, radicle next the hilum. 
— A Distrib. A genus of about 8 species, some of which are natives of the 
Ma lay "egen and Archipelago, others of Australia. 


py er c. P ATYPUYLLA, Andr. Bot. Rep. t. 603 (note). <A low tree; young 
pranches " s softly rusty-tomentose. Leaves membranous, toequilaterel, 
vi wie PH irregalarly gdentate-sérrate; the base more or less 
mp de sub-auriculate, upper surface sparsely and minutely 
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stellate-hairy, lower softly hoary tomentose: length 5 to 8 in., breadth 
3 to 45 in. petioles 2 to 3 in.; stipules shorter than the petioles, 
scarions, lobed.  Cymes corymbose, much shorter than the leaves, 
spreading, much branched, tomentose, Flowers "32 or “25 in. in diam 
Calyz pubescent, cnt nearly to the base into 5 ovate-lanceolnte lobes. 
Petals as long as the sepals but much narrower, concave at the base; the 
terminal appendage elongate, narrowly oblong, its edges inflexed.. 
Stamens 5, the anthers broad, extrorse.  Síaminodes 5, lanceolate, spread- 
ing, reflexed, shorter than the petals. Ovary 5-celled. Capsule globose, 
‘4 or A in. in diam., densely covered with long soft, flexuose, pubescent 
bristles. Mast. im Hook. fil. Fl. Br. Ind. i. 378. C, Javensis, G. Don. 
Gen. Syst. i. 523; Hassk. Pl. Jay. Rar. 312. C. echinata, Blume - Bijdr. 
86; Wall. Cat. 1143; Andr. Bot. Rep. t. 519, not of Forst. Ø. echinata, 
var. B, Miq. Fl. Ind. Bat. i. pt. 2, 182. Buettneria hypoleuca, Turez. in 
Mosc. Bull. 1858, 207. 

In all the provinces except the Andamans and Nicobars. Distrib, 


Malayan Archipelago, Philippines. 


19. Lerronyess, Turez. 


Shrubs or treas. Leaves simple, entire. Flowers in small axillary 
cymes. Sepal? 5, valvate, united near the base, Petals 5, valvate, short, 
orbicular, concave. Andrecium tubular below, filamentiferous above, 
filaments 3-seriate, outer series of 5 to 10 ligulate staminodes opposite the 
petals, middle of 10 fertile stamens also opposite the petals, innermost 
of 5 very short fleshy subulate starginodes opposite the sepals; anthers 
linear-oblong, introrse, dehiscing at the sides longitudinally, Ovary 

i sessile, 3-4-celled ; placentas axile; styles connate, stigmas capitellate ; 
ovules many in each cell, anntropous. Capsule 2-3-celled, or by abortion 
> l-celled, debisaing septicidally or loculicidally, or both simultaneously 

or irregularly. Seeds black, with a fleshy “yellowish arillus; albumen 
fleshy, cotyledons foliaceous, radicle superior. Distrib. three or four 
species—Indo Malayan and Tropical African, 


= "E GLABRA, Turcz. in Mose, Bull. for 1858, p. 222. A tree:.the 
—— — young branches glabrous. Leaves ovate-oblong or oblong-lanceolate, - 
rather abruptly acuminate, the base slightly narrowed or rounded, 3- 

rved ; bot main nerves 4 to 7 pairs, thin: 
tiole *4 to ~5 iu, 
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nearly as long as the sepals. Staminodes 10 to 20, glabrous, the onter 5 to 15 
shorter than, or as long as, the stameus, filiform; the inner invariably 5, 
short, subulate, internal to,and alternating with, thie phalanges of stamens. 
Ovary broadly obovate, obtuse, obscurely 4-grooved, with a few scattered 
hairs near the apex, 4-celled. Style cylindric, tapering, with sparse 
spreading hairs. Capsule coriaceous, depressed-obovoid, pale greyish, 
' in. long, rugose; within shining pale and wrinkled. Seed solitary, 
oblong, black, less than half covered by a thin arillus proceeding from 
its side. Mast. in Hook. fil. Fl. Br. Ind. i. 3790; Kurz For. Fl. Burm. 
i 150; Oudem, in Compt. Rend. Ac. Roy. Sc. S MP 2 Ser., 11, 8, 
cum ic; Walp. Ann. vii. 449. Grewia? caudata, Wall. Cat. 1099. L. 
heleroclita, Kurz For. Fl. Hurm. i. 150. G. heteroclita, Roxb. Fl. Ind. 
ii 590. Binnindykia trichostylis, Kurz in Nat. Tijdse. Ned. Ind., Ser. 
3, iii. 164. Turrwa trichostylis, Miq. Fl. Ind. Bat. Suppl. 502, 

Malaccy Penang, Perak, Andamans; at low elevations. Distrib. 
Malayan Archipelago, Burma. 

Var. Mastersiana, young branches, midribs and petioles of leaves 
puberulous; flowers *5 in. in diam., the buds pointed; sepals 3-veined: 
outer staminodes varying from 5 to 15, often pubescent in the upper 

4 half: ovary obloug-ovoid, villous, 3-celled : style glabrous: capsule 
black. JF. acuminata, Mast. in Hook. Dt FL Br. Iud. i. 379. 
Malacca and Perak. Distrib. Sumatra, Borneo, Burmah. 
=e This shrub or small tree is common, and I bave thus had the 
advantage of being able to examine a large number of flowers. The 
result of my examination of these is hat, whereas the inner staminodes 
—— pre invariably 5 in number, the outer se varies in number in the 
most perplexing way from 5 to 15. Where there are 10, they are always 
det 1 in pairs united at the base: and where there are 15, they are 
ES arranged i in threes united at the base. The proper view te take of these 
-— - staminodes is I believe therefore that they are single organs, but some- 
Zë times deeply cleft iuto 2 or 3 linear and equal segments, On this ac- 
r count, aud also on account of the similarity of the other organs, I am 
— | induced to think that there is but one species of Leptonychia and that 
e | ‘rs’ species acuminata and Beddome's L. moacurroides are merely 
. forms of the species on which Turczaninow originally fouuded the genus. 
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Ba " ] T€ es, shrubs or herbs, Leaves alternate, rarely opposite, simple or 

Stipules free, usually caducous. Flowers usually cymose, or in 
^pa E Kë or racemose. Flowers regular, hermaphrodite, rarely 
odis 3-5, free ër connate, valvate. Petals as many as the 
ent, imbricate or valvate. Stamens numerous, rarely 
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definite, usually springing from a prolonged or dilnted torus, free or 
sometimes 5-adelphous, filaments filiform ; anthers 2-celled. Ovary free, 
. ?-10-celled; styles columnar, or divided into as many divisions as there 
are cells to the ovary, stigmas usually distinct, rarely confluent or sessile. 
Ovules attached to the inner angle of the cells of the ovary; if few in 
number, often pendulous from the apex or ascending from the base; if 
more numerous, disposed in 2 or more ranks, anatropous; raphe ventral 
or lateral. Fruit fleshy or dry, dehiscent or indehiscent, 2-10 or by 
abortion 1-celled (cells sometimes “divided by false partitions) ; carpels 
separable or always united. Seeds 1 or many, ascending, pendulous or 
transverse, with no arillus; testa leathery or crustaceous or pilose; al- 

bumen fleshy, abundant or scanty, rarely wanting; embryo straight or -r 

slightly curved, cotyledons leafy, rarely fleshy, radic!e next the hilum.— 

Distrib. about 370 species; most abundant in the tropics of either 

hemisphere, * 

Series A, Holopetale. Petals glabrous or rarely downy, coloured, thin, 
unguieulate, entire or nearly so, imbricate or twisted in the bud. 
Anthers globose or oblong, opening by slits, 

Tribe I. Brownlowiew. Sepals combined below 
into a cup. « Anthers globose, cells ulti- * 
mately tonfluent at the top. 

* Staminodes 5. 


Carpels distinct, 2-valved eve e. l. Brownlowia, 
Carpels combined, indehiscent, winged ... 2. Pentace. 

Sp Staminodes 0. 5 

Stamens on a raised torus ide S o... 3. Schoulenia. - 
Stamens on a contracted torus ... S. 54. Berrya. 


Tribe II. Grewiem. Sepals distinct. Petals 
glandular at the base. Stamens springing 
from the apex of a raised torus. 





E Fruit drupaceous, not prickly ... es 5. Grewia. 
Ts Fruit dry indehiscent or 3-5 coccous, prickly 6. Triumfetta. e^ 
= Tribe III. Tiliew. Sepals distinct: petals not a 1 
Y glandular, Stamens springing from a gr k 
BE. A contracted torus. — wl. 
— — Herbs or undershrubs with 3 or 5-celled — 
|  eapsules: seeds without hairs imet Corchorus: e Os A A 





‘Trees with 2-celled capsules; seeds with 


_ marginal hairs — ... a. qud 
es B. Hoteropetale. Petals usually incised, rarely exitio or yd 
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l. BnowNrowia, Roxb. 


Trees. Pubescence stellate or scaly. Leaves entire, 3-5-nerved, 
feather-veined. Flowers numerous, small, in large terminal or axillary 
panicles. . Calyx bell-shaped, irregularly 3-5-fid. Petals 5, without 
glands. Stamens many, free, springing from a raised torus. Staminodes 
5, within the stamens, opposite the petals and petaloid. Anthers sub- 
globose. Ovaries 5, each 2-ovulate ; styles awl-shaped, slightly coherent ; 
ovules ascending. Carpels ultimately free, 2-valved, l-seeded. Albumen 
0; cotyledons thick, fleshy.—Distrib. Nine species confined to Tropical 
Asia. Peat 

Leaves not peltate. 

Leaves lanceolate («e e. 1. B. lanceolata. 
E broadly elliptic toelliptic-rotund 2. B. Kleinhovioidea. 

Leaves peltate. 

Leaves minutely hairy beneath es. 83. B. Scortechinii. 
» glabrous on both surfaces e. 4. B. macrophylla. 


1. BnowNLOWIA LANCEOLATA, Benth. in Journ. Linn. Soc. V. Suppl. 
ii. 57. A tree 25 to 30 feet high; young branchespale when dry, sub- 
lepidote. ^ Leaves thinly coriaceous, lanceolate or oblmng-lanceolate, 
^ acuminate, the base obtuse; upper surface when adult glabrous, shining, 
| the lower covered by a dense layer of minute whitish yellow shining 
scales: main nerves 6 to 8 pairs (1 pair of them basal), not prominent : 
length 45 to 6 in., breadth 1-5 to 1-75 in., petiole “25 to “4 in. Panicles 
axillary or terminal, 1 to 3 in. long, agd less than 1 in, across, few- 
flowered. Flowers :25 in. long, their pedicels about as long. Calyx 
*2 in. long, scaly like the pedicel, its lobes lanceolate. Petals longer 
than the calyx, oblong, blunt, slightly narrowed to the shortly unguicu- 
ie | late base, glabrous.  .Anther-cells sub-divaricate, sub-confluent when 
e ‘adult. Ovary deeply 3 to 5-lobed, pubescent, the cells 2-ovuled. Ripe 
 earpels distinct, sub-globose, truncate, compressed on their inner sur- 
— — faces, minutely lepidote and pubescent, 5 in. in diam. Seed solitary, 
— with thin testa and large sub-hemispheric cotyledons. Hook. fil. Fl. 
— Br. Ind. i. 381: Kurz For. Flora Burm. 154. 


M 
Ke U ` P 


— — — Malacca, Griffith. Distrib. Burmah and Bengal; in tidal forests 











d mangrove swamps. 
` The young parts are covered with rusty or pale brown scales, but 
» adult brar bove described 
lult branchlets leaves and flowers are as above described. 
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2. BROWNLOWIA KLriNHOVIOIDEA, King, n. sp. A tree 40 to 50 feet 
young branches rather slender, covered with a dense thin layer of 
















; ! panula! Mas its teeth half as long as the tube, lanceolate, sub-agnte, tomen- — 
* e-l CR Petals longer Has the calyx, narrowl e 
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minute pale brown hair. Leaves thinly coriaceous, broadly elliptic to 
elliptic-rotund, slightly narrowed to the obtuse apex, very little narrow- 
ed to the more or less cordate base: upper surface glabrous, very sparse- 
ly lepidote, the lower covered with a thin layer of very minute pale 
hair; basal nerves 4 or 6 (two of them small): main lateral nerves 3 
pairs; transverse secondary nerves distinct: length 5 to 7 in. breadth 
35 to 4'5 in. ; petiole 2:5 to 3 in., thickened towards the apex, pubescent 
like the under surfaces of the leaves. Panicles mostly terminal, rarely 
axillary, 9 to 15 in. long (the axillary ones much smaller) the branches 
rather few, spreading httle, the flowers rather closely clustered on the 
branchlets. Flowers *25 in, long, on pedicels about half as long. 
Calyx widely campanulate, cut for a third of its length into 5 acute 
triangular teeth, minutely tomentose externally, glabrous inside. 
Petals longer than the calyx, oblong, very obtuse, slightly narrowed 
but thickened towards the rather long basal claw. Staminodes linear, 
flat, about as long as the filaments. Ovaries 3 to 5, sub-globose, lateral- 
ly compressed, pubescent. Styles subulate, a little longer than the 
stamens, slightly coherent. Fruit unknown. 

On Gunong Bubu in Perak, at elevations of 600 to 1000 feet ; 
King's Collector. ` - 

A species? with leaves not unlike these of Kleinhovia hospita: in 
many respects closely allied to B. elata, but with much smaller flowers, 


3. BnowwrLowiA SCORTECHINI, m. sp, King. A small slender tree: 
young branehes stout, pale, spargely lenticellate, pubescent at first but 
soon glabrous. Leaves coriaceous, ovate-elliptic, peltate, slightly nar- 
rowed to the acute or sub-acute apex; the edges sub-undulnte; very 


little narrowed to the rounded, or sometimes sub-emarginate, base ; 
upper surface gJabrous; the lower pale from a thin continuous layer of 
= yery minute hairs; petiole attached 2*5 to 3 in. above the base, nerves 


radiating from it about 9, lateral nerves from the midrib about 4 pairs; 
all rather prominent beneath, as are the transverse secondary nerves: 
length 10 to 15 in., breadth 5°5 to 7 in., petiolo 7 to 9 in. long, thickened 


at both ends. Puntele terminal, 6 to 12 i in. long and abont 6 in. broad, 
or sometimes small narrow panicles in terminal clusters of 6 to LO: 
brar aches spreading, compressed, puberulous; bracteoles ovate, fugaceous i — 


pedicels, stout, ‘15 in. long in the bud but lengthening as the flower ex. 
nt — iberulous. Flowers '6 in. long, crowded. Calyx narrowly cam- 
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anat. 





‘Styles slightly longer than the stamens, subulate, bent at the apex. 
Fruit unknown. 

Perak; Scortechini, No. 1918. 

Collected only once by the late Fr. Scortechini nnd referred by him 
to B. elata, Roxb. The species is, however, quite distinct from B. elata ; 
and also from B. peltata, which it more resembles in its leaves. 


4. BnowsLOWIA MACROPHYLLA, King n. sp. A tree 30 to 40 feet 
high: young branches very stout, deciduously rufons-puberulous. 
Leaves very coriaceous, rotund, those on the older branches elliptic, the 
apex rounded or very slightly and shortly apienlate, the edges sub- 
undulate, the base broad, emarginate or slightly cordate, both surfaces 

d glabrous; main nerves 7 to 9 basal and about 2 pairs lateral, prominent 

= On both surfaces, secondary nerves transverse and very distinct: length 
m. of the rotund leaves 11 to 17 in., breadth 10 to 14: of the elliptic, 
— — A leugth 6 to 10 in., breadth 3:5 to 5:5 in. : petiole 2:25 to 45 in., thickened 
at both ends. Panicle terminal, almost as long as the leaves, its 
branches numerous, compressed, grooved, spreading, scurfy and rusty- 
pubescent: bracts few, linear-lanceolate, nearly 1 in. long, persistent, 


I D Flowers ‘65 in. long: their peduncles shorter than the calyx, stout, 
«deeply grooved. Calyx rather widely cylindric-campauulate, its teeth 
MS. about half as long as the tube, acute, triangular, rusty-tomentose aud 


| RR seurfy externally. Petals oblong, obtuse, very little narrowed to the 
* base and without any very distinct claw. Ovaries 3 to 5, narrowly 

c —— void, compressed, vertically ridged, lepidote as are the conjoined styles. 

EE Fruit sub-globose, much compressed, covered with a layer of very 

or minute pale hairs, 75 in. in diam. 

| _ Perak, at low elevations and in moist ground ; Scortechini, Wray, 

ing’s Collector. 












erat 9 Penrace, Hassk. 
| e ANT Trees. Herbaceous portions sometimes pubescent or scaly, niti- 
Ü EUR. y glabrous. Leaves entire, leathery, the lower surface (except in 


2 B species) pale from a thin layer of minute adpressed scaly hair. 
T owers numerous, small, in terminal panicles. Caly» bell-shaped, 
- ow My 5-fid. Petals 5, membranous, glabrons, longer than the calyx, 

— Stamens numerous, on a slightly raised torus, usually penta- 
lelph — Staminodes 5, opposite the sepals. <Anthers subglobose ; 
ol) n ı gl lobose, 3-pored. Ovary 5-celled, cells 2-ovuled ; ovule pendu- 

i e next the placenta. Styles united, rarely free.  Fryit dry, 
| t, 3-10-winged, l-celled, l-seeded by abortion. Seed solitary, 
Bes — Ein. About 15 species, all Malayan, 
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Leaves with pinnate nervation. 
Ovary 3-ridged... 


S. l, P. triptera. 
Ovary 5-ridged. 


Leaves with 6 or 7 pairs of nerves... 2. P. Hookeriana. 
Än 3 or 4 » TT 9. y ui Kunstleri. 
Ovary 10-ridged We 4. P. perakensis. 


Leaves boldly 5-nerved at the base, lateral 
nerves from the central nerve (midrib) 
3 pairs; 7 to 14 in. long ; ovary 5-ridged... 5. P. macrophylla. 
Leaves boldly 8-nerved at the base; the 
central nerve (midrib) with 1 or 2 pairs of 
lateral nerves: rarely more than 7 in. long. 
Ovary not visibly ridged  ... e. 6. P. floribunda, 
Ovary 8 or 9-ridged. 
4 Styles quite confluent ... 
um LEE ^H 
Ovary 10-ridged. 
Leaves glabrous on both surfaces... 9. P. Scortechinii, 
» with a dense layer of minute 
*adpressed hair on the under 
surface ess 10. 
Leaves boldly 3-nerved at the base, the 
central nerve (midrib) without lateral 
nerves, only 3 or 4 in. long — o-ndged ll. P. strychnoidea. 


ere 7. P. Curtisn. 


s! 8. P. eximia. 
P. Griffithii. 


l. PENTACE TRIPTERA, — in Hook. fil Fl. Br. Ind. i. 382. A 
large tree: young branches pubescent, speedily becoming glabrous, 
their bark dark-coloured. Leaves ovate to ovate-rotund, sometimes 
ovate-oblong, syb-acute or shortly and bluntly acuminate, the margins 
undulate, the base rounded; upper surface glabrous, the lower pale, 
minutely scaly; basal nerves one or two pairs; lateral 5 to 7 pairs, as- 
cending, straight; length 4 to 5 in., breadth 2 to 2:75 in.; petiole -6 to 
1:2 in, thickened towards the apex, pubescent. Ponioles terminal and 
axillary, 6 to 8 in. long, with short many-flowered branches minutely 
and softly stellate-tomentose. Flowers nearly ‘2 in. long, on pedicels 
shorter than the calyx. Calyx with 5 lanceolate teeth, tomentose outside, 
AY Petals spathulate-oblong, obtuse. Stamens 5-delphous, longer than the 
if. d * id Staminodes subulate, shorter than the stamens. Ovary densely e 

Tv peer 3-winged. 
Däer farm, a ones with 5 spreading mi 








he 


"i 
wie 
Dem 


di 


e 4 i "ww te EY = 
— e 
BI SV n 


D 
1 e 


Ki AR . ~ 








"e 





Style filiform, glabrous, bent at the * 
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Malacca ; Griffith, Maingay. Perak: Scortechini. 

This approaches the Javan P. polyantha, Hassk., which has, however, 
larger flowers with a shallower calyx with longer teeth, a shorter style, 
and a 5-lobed ovary. 


2. PeNTACE HOOKERIANA, n, sp., King. A tree 30 to 40 feet high : 
young branches cinereous, glabrous. Leaves elliptic-oblong, slightly 
obovate, acute, the base narrowed and slightly unequal; upper surface 

-— glabrous, the lower dull; lateral main nerves about 6 pairs (one of the 
pairs basal), prominent on both surfaces; the intermediate nerves, 
transverse veins and reticulations prominent only on the lower: length 
5 to 7:5 in.; breadth 2 to 2:75 in.; petiole -25 in, stout. Panicles 
terminal and in the axils of the upper leaves, 2:5 to 5 in. long, the 
branches spreading, everywhere seurfy-tomentose. Flowers rather 
crowded, ‘2 in. long, on pedicels shorter than the calyx. Calyx cam- 

.  panulate, cut half-way down into 3 or 4 broadly triangular sub-acute 
spreading teeth, scaly and minutely tomentose outside. Petals narrow- 
ly obovate. Stamens l5 in 5 bundles of 3 each, very much shorter 
than the petals. Staminodes thick, orbicular, embracing the ovary. 
Ovary depressed-globose, densely pubescent, obseurely 5-lobed, 5-celled. 
Styles 5, free, shorter than the ovary. ruit unknown. e 
Perak, on the banks of the Kinta river; King's Collector, No. 815. 


v 


3. Pentace KUNSTLERI, n. sp. King, A tree 30 to 40 feet high: 
young branches slender, dark-coloured, glabrous. Leaves broadly ovate, 
with an abrupt short broad blunt Acumen, the base rounded: upper 
—— surface shining, glabrous, the lower dull; lateral nerves 3 or 4 pairs, 
— — curved, prominent beneath; sometimes a pnir of short slender sub- 
marginal nerves at the base: length 4-5 to 6 in., breadth 2:5 to 3°5 in. ; 

= petiole *75 to 1 in. stout, thickened at the apex. Panicfes terminal, 3:5 
~ toô in. long, puberulous, much-branched. Flowers numerous, '15 in, 
— long, the pedicels slightly shorter. Calyx tubular-campanulate, minutely 
| . stellate-hairy and lepidote outside; the teeth triangular, acute, erect, 
" — Petals spathulate with a very long claw. Stamens in 5 bundles. 
— — A Staminodes linear-lanceolate, as long as the filaments. Ovary depressed- 
globose, with 5 blunt angles, lepidote and pubescent, 5-celled. Style 
straight, glabrous. Fruit unknown. 


SA 


= Perak, at a very low elevation; King's Collector, No. 6871. 















T4. — — PERAKENSIS, n. Sp. King. A tree 30 to 40 feet high s 
Ee Leaves ovate-elliptic, Slightly 


) 
"e By 
vad 
Km 
— 4, 


—— 
SCH 
— 





102 G. King— Materials for a Flora of the Malayan Peninsula, — [No. 1, " 


ascending, curved; length 5 to 6 in., breadth 2:5 to 3 in. ; petiole *75 to 
l in, stout, and thickened at the apex. Panicles terminal, 4 to 5 in. 
long and less than 2 in. wide, little branched nnd few-flowered. 
Flowers about ‘l in. long, their pedicels about as long. Calyx rotate, 
minutely lepidote outside ; the teeth triangular, spreading. Petals ovate, 
narrowed to a short claw. Stamens about 30, 5-delphous. Staminodes 
lanceolate, as long as the filaments. Ovary globose, slightly poirted, 

> 10-ridged, slightly hairy, 5-celled. Style about as long as the ovary, 
cylindric. Stigma terminal, small. Fruit unknown. 


Perak, King's Collector, No. 3428, 


5. PENTACE MACROPHYLLA, n. sp., King. A tree usually from 20 
to 30 feet high, but occasionally as much as 50 feet. Young branches . 
rather slender, pale brown, glabrous. Leaves large, ovate-elliptic to 
almost rotund, the apex very shortly and abruptly blunt-acuminate, the 
base rounded: upper surface glabrous; the lower dull; basal nerves 
2 pairs, the upper branched on one side; lateral nerves from the midrib 
2 to 3 pairs, all ascending and little curved, prominent beneath ; length 
7 to 14 in. breadth 5 to 12 in.; petiole 2-5 to 3 in., stont. Pantcles 
terminal and axillary, 6 to 15 in. lonz, lax, spreading, minutely yellow- 
ish-pubescent and scurfy. Flowers ‘15 in. long and ‘2 in. in diam., on 
pedicels about as long ns the calyx.  Calyv almost rotate, cut for two- 
thirds of its length into 5 lanceolate acute teeth, minutely yellowish- 
tomentose ontside. Petals oblanceolate, obtuse. Sfaminodes linenr, as 
long as the stamens. Stamens im 5 bundles of about 15 each. Ovary 
ovoid, scaly and pubescent, obtusely 5-angled. Style rather shorter 
than the stamens, cylindric, pointed. Fruit ^75 in. long with 10 radiat- 
ing semi-elliptic striate —— wings each *4 in. wide. 

Perak at elevations up td 300 feet ; King's Collector, Scortechini, 
Wray: common. D — 

Distinguished from all the other-known- species by the large size of 
its leaves. 


6. PENTACE FLORIBUNDA, n. sp. King. A tree 40 to 70 fect high: * 
ender, sparsely stellate-puberulous, the bark dark- 

ng to elliptic-rotupd, the apes shortly and 
base rounded or slightly narrowed ; upper 
d with some scattered pubescence; 
e side: lateral nerves 
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branches, axillary and terminal, stellate-pubescent, slender, sprendinz, 
many-branched. Flowers very numerons, ‘`l in. long, the pedicela 
slender and rather longer. Caly» when expanded rotate, cut half way 
down into triangular very acute or acuminate spreading teeth, densely 


stellate-tomentose outside. Petals broadly oblanceolate, obtuse, narrow- — 


e ed to the base. Stamens 5-delphcus. Stfaminodes apparently absent. 
Ovary globose, densely tomentose, not visibly ridged, 5-celled. Style 
filiform, tapering, straight, glabrous. Fruit unknown. 

Perak, mt elevations from 600 to 1000 feet: King's Collector, Nos. 
7616 and 7730. 

A species distinguished by its slender hoary panicles, with flowers 
by far more numerous than in any of the other species described here. 


7. Pexsrace Courrisii, n. sp. King. <A large tree: the young branches 
slender, with dark-coloured bark, very minutely adpressed-lepidote, not 
hairy. Leaves ovate elliptic, with a short abrupt blunt acumen, the 
base rounded: upper surface glabrous, the lower cinereous; basal 
nerves 2 pairs, one pair slender and close to the margin, the other 
branching on one side: lateral nerves 2 or 3 pairs; all ascending and 

e rather prominent beneath: length 325 to 5°5 in, breadth 220 to 275 
in.; petiole 75 to 1 in. slender, slightly thiokened at apex. Panicles 

. — terminal (a few smaller axillary) 45 to 6 in. long with sparse 
 »— — einereous stellate tomentum and scales, few-branched, and few-flowered. 
Flowers LS in. long, on pedicels shorter than themselves. Calyx widely 
campanulate, stellate-tomentose outsjde; its teeth as long as the tube, 
broadly triangular, rather blunt. Petals oblanceolate or obovate-obtuse, 

- much narrowed to the base. Staminodes lanceolate, acuminate, half as 

4 * long as the filaments. Stamens in 5 bundles. Ovary turbinate, with 


— 8 or 9 blunt ridges, lepidote-pubescent : style rather tont, cylindric, 
a d n shorter than the stamens. Fruit "Am long, with 8 semi-elliptic mem- 
m. t branous wings ‘2 in. broad. 


EN o Penang; Curtis, No. 1573. 










ic .8. PENTACE EXIMIA, n. sp., King. A tree 50 to 70 feet high: 

— (o young branches slender, dark-coloured, glabrous. Leaves ovate-elliptic 
(do ovate-rotund, shortly and abruptly acuminate, the base slightly 
— E or rounded : upper surface glabrous, shining: lower paler and 
basal nerves 1 pair, bold and reaching to the apex, often with a 
r small sub-marginal pair: lateral nerves usually only one pair, 
d curving ; ; all rather bold beneath: length 4 to 55 in., breadth 
; petiole ^75 to 11 ing thickened at the apex. Panicles terminal, 


ir long, (longer in fruit), minutely scurfy-tomentose, with 
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rather numerous spreading branches. Flowers numerous, ‘L in. long, 
the pedicels about the same length.  Calyr densely scaly outside, 
the teeth triangular. Petals cuneate, obtuse, narrowed to a broad claw. 
Stamens about 25, in groups of 5. Staminodes lanceolate. Ovary sub- 
globular, 10-ridged (the ridges in pairs), scaly and pubescent, 5-celled, 
the cells with imperfect septa and thus falsely 10-celled. Styles 10, 
much shorter than the stamens, free, or united when young at the base 
only. Fruit about ‘5 in. long, with 8 radiating semi-elliptic wings ‘1 to 
*15 in. broad, minntely adpressed-scaly. 

= Perak; at elevations under 1000 feet, King's Collector, Nos. 3482 
and 36439, 

This agrees with P. Curtisii in having 8-winged fruit, but the 
flowers are much smaller. The styles moreover are shorter than the 
ovary and quite distinct, which is the case in no other species of this 
genus which I have yet met with. 


9. Pentace ScomRTECHINH, n. sp. King. A tree? young branches 
slender, glabrous, dark-coloured. Leaves elliptic-oblong, shortly cau- 
date-acuminate, the base more or less cuneate: both surfaces quite 
glabrous, concolorows; basal nerves l pair very bold, as is the midrib; 
lateral nerves*(from the midrib) 1 or 2 pairs, not conspicuous: length 
7 to 9 in, breadth 2°75 to 3:5 in.; petiole less than ‘5 in., Stout, 
Panicles terminal and axillary, slender, only about half'the length of 
the leaves, few-branched, minutely tomentose. Flowers rather crowded, 
‘25 in. long, on pedicels shorter than the calyx. Calyx widely tubular- 
campanulate, minutely scurfy-tomentose outside, cut a third of its 
depth into 5 small triangular reflexed teeth. Petals obovate, obtuse, 
much narrowed to the base. Stamens in 5 bundles of 15 each. Sta- 
minodes lanceolate, half as long as the stamens, Ovary ovoid, obscure- 
ly 5-ridged, scaly, 5-celled. Stylé cylindric, tapering, longer than the 
stamens. Fruit unknown. 

Perak, Father Scortechini, No. 119b. 

Only once collected and without fruit, A very distinct species. 


10. Pewrace GmirrirTHirt, n. sp., King. A tree: young branches 
slender, dark-coloured, glabrous. Leaves ovate-elliptic, tapering about 
equally to the acute apex and base ; upper surface shining, lower dull; 
basal nerves 2 pairs, the lower pair slender and sub-marginal, the upper 
branched on one side and bold (as is the midrib), ascending, curved ; lateral 
nervese(from the midrib) 2 pairs; length 4 to 7 in., breadth 2:25 to 3 
in.; petiole nearly 1:5 in. long, thickened,at both ends, but especially 
‘at the apex. Panicles terminal, slender, few-branched, lax, minutely 
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cinereous-tomentose, Flowers not very numerous, large for the genus 
(25 in. long and :25 in. in diam.), on pedicels about as long as the 
calyx.  Calyz widely campanulate, almost rotate, minutely stellate- 
tomentose outside; the teeth as long as the tube, spreading. Petals 
ovate, obtuse, rather suddenly contracted into a linear claw. Stamens 
in 5 groups of 12 or 13 each. Staminodes lanceolate, as long as the 
filaments. Ovary sub-globose, slightly compressed, minutely stellate- 
e tomentose and scaly, obtusely 5-angled, 5-eeiled. Style cylindric, rather 
shorter than the filaments. Fruit nearly l in. long, with 10 radiating 
membranous, horizontal striate, minutely scaly, semi-elliptic, membra- 
nons wings, each ‘35 in. broad. 
Tavoy in Tenasserim; Griffith, Aplin. 
*A very distinct species only once collected within recent years, by 
Mr. Aplin. There is, however, in the Kew Herbarium a twig of it col- 
lected by Griffith many years ago bearing this note in Griffith’s hand- 
writing “ Tiliacearum gen. nov. capsulis pluri-aliatis.” Although this 
plant has hitherto been found only in territory which is politically 
Burmese, yet Tavoy (being at the southern extremity of Tenasserim) is 
practically Malayan in its Flora and Fauna. I therefore include it 
here. > 
ll. PENTACE 8IRYCHNOIDEA, n. sp., King. A tree 60 to 80 feet 
high: young branches slender, cinereous, glabrous. Leaves ovate- 
elliptic rarely ovate-oblong, shortly and abruptly acuminate, the base 
rounded or slightly narrowed; upper surface shining, glabrous; lower 
pale and dull; boldly 3-nerved and often with a slender sub-marginal 
pair of nerves; length 3 to 4 in., breadth 1°75 to 2:25. in. ; petiole “75 im. 
slightly thickened at the apex. Panicles terminal, 3 to 6 in. long, few - 
branched, lax, minutely lepidote-puberulous. Flowers rather large for 
the i genus C2 in. long). Calyx cup-shaped, tomentose oatside, cut more 
than half way down into 5 triangular acute teeth, Petals oblanceolate, 
slightly oblique, much narrowed to the base. Stamens in 5 bundles of 
about 20 each. Staminodes lineur-lanceolate. Ovary ovoid-globose, 
— — — ebtusely 5-ridged, minutely tomentose and lepidote, 5-celled. Style 
— ‘filiform, as long as the stamens. — Fruit unknown. 
|. . —  —Perak; at elevations of from 500 to 1000 feet, King's Collector, 
Ka, Es No. 3478. 









. d ken 3. ScuovTENIAM, Korth. 
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Trees with alternate simple pinnately-nerved leaves. Flowers 
— axillary — solitary or in clusters; or in terminal few-flowered panicles. 


| EE Calyx campanulate, 5.lobed ; lobes valvate, accrescent, coloured, Petals 
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small linear without claw, or absent. Sfamens numerous, free, some- 
times inserted on the apex of a short gynophore; anthers oblong, 2- 
celled: cells parallel, with longitudinal sutural dehiscence. Staminodes 
0. Ovary sessile or shortly stalked, imperfectly 3 to 5-celled ; cells with 
2 ovules from the base of the axile placentas, style filiform ; stigmas 
3 to 5, linear fleshy, reflexed. Capsule with crustaccous fragile pericarp, 
dehiscing irregularly, l-celled (by abortion), 1- to 3-seeded. Seeds sub- 
globose, with leathery smooth testa, exnlbuminous: the cotyledons 
large, leafy, thin, crumpled: embryo straight. 
which 4 are Malayan and 1 Cambodian. 
Flowers in panicles or solitary, axillary. 


Distrib. 5 species, of 


Calyx very accrescent very deeply lobed 1. S. Mastersii. 
»  Blightly aecrescent not deeply lobed 2. S. Kunstler. 
Flowers in dense axillary glomeruli S. 3. S. glomerata. 


L Benotz Mastersn, King. A tree 60 to 80 feet high: 
young branches slender, dark-coloured, at first scaly but soon glabrous. 
Leaves thinly coriaceous, ovate-lanceolate, slightly obovate, shortly and 
bluntly acuminate, the base rounded ; upper surface glabrous, the lower 
minutely and softly tawny-tomentose ; nerves slightly prominent beneath, 
about 3 pairs lateral and 1 pair basal: length :75 to 3:25 in.; breadth 
“4 to l1 in.; petiole less than ‘lin. Flowers solitary and axillary, or 
in terminal leafy panicles; the pedicels from "35 to ^75 in. according to 
age, tawny-tomentose, jointed below the middle. Calyx membranous, 
pink, conspicuously veined, at first widely campanulate, “35 in. long, 
with 5 shallow teoth becoming with the ripening of the fruit, rotate, flat 
1:5 to 2 in. in diam., and 5-angled; pubescent outside, glabrous within. 
Filaments very slender, longer than the style. Ovary obovoid-globose, 
tawny-tomentose. Style stout, threo times as long as the ovary, tomen- 
tose: stigmas Scaly. Fruit depressed-globose, '8 in. in diam., minutely 
tomentose. Chartacalyz accrescens, Mast. in Hook. fil Fl. Br. Ind. i. 
382. 

Malacca, Penang, Perak. Distrib. Borneo. 

On this plant the late Dr. Maingay founded his genus  Chartacalys. 


The only points, however, in which it differs from Schoutenia (as defined 


by Bentham and Hooker) are the absence of petals and the presence of 
a stalk to the ovary on the upper part of which the stamens are inserted ; 


and these appear to me to be, in this order, differences of quite minor 


La 


importance. Maingay never saw the fruit of this; but copious fruiting 
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‘specimens have recently been collected and the fruitis found to be — 
‘exactly that of Schoutenia. As regards the structure of the seeds of — 
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Schou'enia, Korthals (the author of the genus) says nothing: nor does 
Bennet who (Pl Jav. Rar. p. 239, t. 46) describes at greater length 
than Korthals the species S. ovata, the only one then known. Bennett 
neither describes nor figures albumen in the seed.  Hasskarl (Retzia 1, 
136) describes the seeds ns exalbuminous, and I find none in the seeds 
of these species of which I have been able to examine ripe fruit. The 
only other known species are S. ovata, Korth. from Java; and S. hy- 
poleuca, Pierre (Fl. Cochin-Chine t. 134) from Cambodia. 


2. SCHOUTENIA KuxsrLERI, n. sp., King. A tree 60 to 70 feet 
high: young branches cinereous, rather rough-glabrous. Leaves thinly 
coriaceous, narrowly obovate-oblong or oblanceolate, acute, the margin 
slightly waved, slightly narrowed to the rounded 3- to 5-nerved base; 
upper surface glabrous, shining: lower sub-silvery; the lateral nerves 
4 or 5 pairs, spreading, curving, inter-arching near the margin, promi- 
nent on the lower surface as are the basal nerves and the numerous 
slightly curved transverse veins. Flowers crowded towards the ends of 
the branches, in numerous short few-flowered scurfy-tomentose racemes 
or cymes :- pedicels from *5 to '75 in. long, jointed and bracteolate above 
the base, the bracteole oblanceolate? Calyx campanulate, membranous, 
coloured and veined, stellate-hairy on both surfaces, "D to, 75 in. long, 

. according to age, cut to the base into 5 ovate spreading lobes. Petals O. 
Stamens on a slightly elevated torus. Ovary sessile, sub-globose, densely 
tomentose, 5-celled. Style longer than the stamens.  Stigmas 5, short, 
fleshy. Fruit l-celled, 1-seeded, surrounded by the slightly accrescent 
persistent calyx. ° 
— Perak at elevations of from 300 to 800 feet: King’s Collector, No 

— 3409: on Ulu Tupa, Wray, No. 2692, 

—— According to the field notes of Messrs. Kunstler and Wray, the 

e —— calyx is yellow when young, but becomes brown when tke fruit ripens. 


f 8. SCHOUTENIA GLOMERATA, n. Sp, King. A tree from 40 to 60 
S feet high: young branches slender, cinereons, minutely pubescent, 
Ee — Leaves membranous, glabrous, elliptie-oblong, acute or shortly and 
5 — bluntly acuminate, the margins slightly waved ; the base broad, rounded 
Ze d "er ie EE 3-nerved, the upper pair of nerves very strong, runni ng 
Ls ` EN the apex of the leaf and joined to the midrib by numerous prominent 
a: "E curving ‘transverse secondary nerves, all very prominent on the pale 
© silvery shining under surface: length 10 to 15 in, breadth 35 to 5:5 
in; petiole only °25 in. long, stout, wrinkled. Cymes — very 
— Gioiled, axillary, 1 to 3 im m diam. Blowers 25 in. long and” “3 im 
— wide, on tomentose rufous pedicels about 2 in. long. Calyx widely 
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campanulate, densely rufous-tomentose; teeth 5, broadly triangular, 

sub-erect. Petals 0. Stamens numerous; the filaments slender, longer 

than the calyx. Ovary ovoid-globose, densely tawny-tomentose, 5- 

celled: style longer than the stamens: stigmas short, snb-globose. Fruit 

depressed globose, :75 in. in diam., sparsely stellate-tomentose, becom- 

ing glabrous, covered only at the base by the slightly accrescent calyx. 
Johore ; on Gunong Panti, King's Collector, No. 159. 


4. Berrya, Roxb. 


A tree. Leaves alternate, ovate, acuminate, glabrous ; base cordate, 
5.7-nerved. Panicles large, many-flowered, terminal and axillary. 
Calyx campanulate, irregularly 3-5-lobed. Petals 5, spathulate. Sta- 
mens many, inserted on a short torus; anthers didymons, lobes divergent, 
opening lengthwise. Staminodes 0. Ovary 3-4-lobed, cells 4-ovuled ; 
style consolidated, stigma lobed; ovules horizontal. Fruit loculicidally 
3.4-valved, each valve 2-winged. Seeds pilose; albumen fleshy; coty- 
ledons flat leafy, radicle superior next the hilum.—Distrib. The follow- 
ing is the only species. 


BERRYA AMMONILLA, Roxb. Hort. Beng., 42. A large tree, glabrous 
except the inflerescence. Leaves membranous, broadly ovate, acuminate, 
the base slightly narrowed and cordate: both surfaces shining, minutely 
reticulate: basal nerves 2 or 3 pairs, lateral 5 or 6 pairs: length 4 to 8 
in., breadth 3 to 5 in.; petiole "75 to 2°75 in. Panicles terminal, or in 
the upper axils, branching, 6 to 10 in. long, scurfy-pubescent: flowers 
-35 in. in diam.; their pedicels slénder, ‘3 to ‘5 in, long. Petals longer 
than the calyx, narrowly oblong, obtuse, glabrous. Anthers half as long 
as the potals. Ovary ovoid, truncate, depressed at the origin of the 
styles, 6 to 8-ridged, pubescent. Fruit with 6 radiating, falcate, mem- 
branous, striate,“ deciduously stellate-tomentose wings “8 in. long. Seeds 
small: 1 to 4 in. each cell, covered with prurient pale brown hairs, 
Roxb. FI. Ind. ii. 639; Corom. Plants, ii. t. 264; Wall. Cat. 1068; W. 

a & A. Prodr. i. 81; Wight Ill. t. 34; Thwaites Enum. 32; Beddome 
E Flor. Sylvat. t. 58; Kurz FI. Burm. i. 155; Hook. fil. Fl. Br. Ind. i. 
383. 


South Andamans. Distrib. Burmah, Southern Peninsula, Indiam, 


Ceylon. 


5. Grewia, Linn. 








es or shrubs more or less stellate-pubescent. Leaves entire, 1-9- M. 
"Fl lary and few, or more numerous and panicled, 
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many on a raised torus. Staminodes 0. Ovary 2-4-celled, cells opposite 
the petals, 2-many-ovuled ; style subulate, stigma shortly lobed. Drupe 
fleshy or fibrous, entire, or 2-4-lobed; stones 1-4, 1-2-seeded, with false 
paritions between the seeds. Seeds —— albumen fleshy or rarely 
©; cotyledons flat. Distrib. About 60 species, chiefly tropical. 
Sect. I. Grewia proper. Flowers axillary or ter- 

minal. Fruit fleshy or crustaceous, usual- 


ly lobed T ee e. d. G. umbellata. 
Sect. II. Microcos. Inflorescence terminal, in 

panicled cymes, Flowers involucrate, 

Drupe fleshy, entire + 2. G. paniculata, 


Sect. III. Omphacarpus. DIeforesinde terminal, 
or terminal and axillary. Flowers involu- 
crate, Drupe with a corky or fibrous rind. 
Fruit minutely tomentose: mesocarp thick, 
soft, pulpy, and with many fibres; py- 
rene single, smnll. 
Pyrene membranous: leaves softly to- 
mentose beneath — e. 3. G. fibrocarpa. 
Pyrene cartilaginous’ leaves sparsely 
sisi} stellate-hispid beneath ... 
— Fruit glabrous: mesocarp with thin pulp 
|. — — anda few fibres: pyrenes 2 or 3, bony. 
|| — Leaves sparsely-stellate pubescent be- 
` —. — ^ neath: drupe not narrowed into a 
= oos pseudo-stalk... ose es 5. G. latifolia. 
Leaves glabrescent or pubescent be- 
neath: drape narrowed into a long 
a CET pseudo-stalk.., eve va 6. G. antidesmanfolia, 
ee a as Seaves quite glabrous. r 
— —  — Basal nerves bold aud reaching be- 
yond the middle. 
Fruit ‘5 in. long, furrowed, not 


4. G. globulifera. 















a compressed s. = 7. G. laurifolia. 
| ` Fruit 1*4 in. long, not furrowed, 
| compressed... e. 8. G. calophylla, 
ae’ MUN E Basal nerves slender, not reaching 
— Ve | to the middle: drupe '75 in. long 9. G Miqueliana. 


Grewia UMBELLATA, Roxb. Hort. Beng. 42: Fl. Ind. ji. 591. 
p. 10 to 20 feet long ; whole plant except the upper sur- 
d — stefinte-puberulous, the bark of the young 
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branches dark-coloured. Leaves oblong-ovate or elliptie, shortly nnd 
bluntly acumirate, minutely serrate; base rounded, 3-nerved; upper 
surface glabrous; the lower pale with the transverse veins prominent 
and straight: lateral nerves about 3 pairs: length 3 to 45 in, breadth 
L5 to 2 in, petiole :25 in. Umbels pedunculate, axillary or terminal, 
6 to 8-flowered; the peduncle from ‘6 to 1 in. long, with a whorl of 
small lanceolate glabrous bracteoles at its apex. Flowers *75 in. long 
when expanded ; their pedicels hirsute, unequal, from ‘2 to 75 in. long. 
Sepals ribbed and tomentose outside, glabrous inside, linenr-oblong, 
reflexed. Petals much shorter than the sepals, oblong, each springing 
from the back of a large orbicular claw with hirsute edges. Torus long, 
ridged, tomentose. Fruit depressed-globular, obtusely 2- to 4-angled 
and with 2 to 4 shallow lobes, pericarp sparsely stellate-puberulous ; 
endocarp pulpy; pyrene 2 to 4-celled; its loculi l-seeded, the endocarp 
bony. Wight Ic. 83; Wall. Cat, 1084; Mast. in Hook. fil. Fl. Br. Ind. 
i, 385. 

Malacca, Penang, Griffith, Maingay. Perak, King's Collector, Wray. 

Roxburgh has left an excellent coloured drawing of this in the 
library of the Calcutta Herbarium, and there is no doubt about his plant. 
I cannot agree in identifying with this Œ. pedicellata, Roxb, which that 
author received from Amboyna: nor do I think that any Grewia from 
the Peninsula of Hindustan is referable to this species 


9 Grewia PANICULATA, Roxb. Fl. Ind. ii, 591. A bushy tree 15 to 
30 feet high: young branches scurfy stellate-tomentose, ultimately 
glabrous, their bark brown.  L?aves coriaceous, cuneate-obovate to 
elliptic; the apex blunt, shortly and abruptly acuminate, sometimes 
3-lobed and unequal, obscurely serrate-dentate; the base rounded, 3- 
nerved ; upper surface powdered with minute sparse stellate pubescence, 
the midrib and nerves tomentose: lower surface uniformly stellate- 
tomentose; the veins transverse, little curved, bold; lateral nerves 
4 or 5 pairs, ascending, rather straight, prominent beneath : length 3 to 
6 in., breadth 1:5 to 2°75 in. ; petiole 25 in., tomentose : stipules glabres- 
cent, lanceolate, often united in pairs, rather shorter than the petioles. 
Panicles 2:25 to 3°5 in. long, terminal or axillary, rusty-tomentose ; 
bracteoles numerous, linear, sometimes bifid: branches spreading. 
Flowers ‘25 in. long, the pedicels rather shorter. Sepals spreading, 
concave, obovate narrowed to the base, the edges thin; tomentose on 
the outer, pilose on the inner, surface. Petals shorter than the sepals, 
oblong, blunt, expanded at the base into a concave claw, hirsute especial- 
ly ontside. Torus cup-shaped, short, the li tomentose. Ovary ovoid, 
stellate-tomentose, 4-celled, each cell wit several ovules, Fruit ob- 
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ovoid, recurved, with many curved striae, pericarp membranous, minute- 
ly and sparsely stellate-pubescent, the mesocarp fibrous with an outer 
layer of pulp: pyrene 1-celled, 1-seeded ; endocarp stony. Wall. Cat. 
1097, partly ; Miq. Fl. Ind. Bat. i. pt. 2, 203 ; Mast. in Hook. fil. FI. 
Br. Ind. i. 393. G. Blumei, Hassk. Tijdsohe. Nat. Gesch. xii. 130; 
Miq. Fl. Ind. Bat. i. pt. 2, 203. Microcos tomentosa, Smith in Rees, 
Cycl. G. affinis, Hassk. Cat. Hort. Bog. 207, not of Lindl. 

Singapore; Malacca, Maingay, No. 250. Griffith, No. 634 (Kew 
Distrib.). Perak. Penang; common. 

L retain for this plant the name adopted for it by Masters in 
Hooker's Flora of British India. But Blume's G. paniculata (Bijdr. 
115) was published seven years before Roxburgh’s. I have not seen 
any specimen of Blume's plant: but if it be the same as this, then 
Blume's name must be substituted for that of Roxburgh as the author 
of the specific name. If Blume's plant, however, be different from 
Roxburgh's, then some other name must be found for the latter. That 
the plant above described is what Roxburgh meant to call G. paniculata, 


his coloured drawing in the Calcutta Herbarium leaves no room for 
doubt. 


3. QGREW!A FIBROCARPA, Mast. in Hook. fil. Fl. Br. Ind. i. 391. A 
tree 15 to 40 feet high; young branches, under surfaces of leaves, 
petioles, inflorescence and fruit densely clothed with yellowish-brown 
stellate tomentum. Leaves membranous, ovate-oblong or elliptic, short- 
ly and abruptly acuminate, minutely | and obscurely serrulate, the base 
rounded and boldly 3-nerved; upper surface scaberulous, the midrib 
and nerves tomentose, under surface softly tomentose; the 5 to 7 pairs 
of lateral nerves and the transverse veins rather prominent beneath: 
length 4'5 to 9 in, breadth 1°75 to 4 in., petiole '25 to ‘5 in., stont : 
stipules deeply and narrowly lobed. Restated terminal and in the upper 
axils, crowded, ‘5 to 2 in. long: involucres lanceolate, curved, tomentose. 

i Flowers *25 iu. long, their pedicels much shorter. Sepals obovate- 
= elliptic, very tomentose externally, the edges inflexed, sparsely pilose 
= internally, Petals minute, sub-orbicular, sometimes absent. Torus 
r d short, hirsute. Ovary ovoid-globose, tomentose ; the style short, conical, 
Gel glabrous. Fruit soft, ovoid or obovoid, compressed: 1°25 in. long and 
"75 in. in diam., the pericarp membranous and densely tomentose out- 
side, mesocarp fibrous and pulpy; pyrene small, solitary, leathery, 1- 
SW? cel löd, l-seeded. G. paniculata, Wall. (Cat. No. 1097 partly) not of 
l hi oem M » 

* — . Wallich, Curtis. Malacca; Griffith; Maingay, No. 248, 
Mri ADA Perak ; Scortechini, King’s Gdliactor. Wray. Common. 
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In the fruit both of this and of G. globulifera, the mesocarp forms 


a thick pulp with many fibres intermixed, and the solitary pyrene is 
small with a soft coat. 


4. GReEWIA GLOBULIFERA, Mast. in Hook. fil. Fl. Br. Ind. i, 391, 
A small shrubby tree; young branches densely covered with short 
yellowish-brown tomentum. Leaves thinly coriaceous, broadly elliptie, 
sometimes slightly obovate and unequal-sided, shortly aud abruptly 
acuminate, entire, the base rounded, boldly 3-nerved: upper surface 
scabernlous, glabrous except the minutely tomentose midrib and nerves : 
under surface shortly and sparsely stellate-hispid : main nerves 7 to 8 
pairs, spreading, prominent beneath, the transverse nerves rather thin, 
the reticulations minute but distinct: length 4'5 to 10 in., breadth 3 to 
6 in. ; petiole ‘4 to '75 in., tomentose. Panicles often on long peduncles, 
axillary and terminal, narrow, few-flowered, covered with soft yellowish 
stellate tomentum : length 2:5 to 4°5 in. (of which the peduncle may be 
more than half) Flowers "28 in. long, their pedicels much shorter. 
Sepals oblong, spreading, curved inwards, tomentose on both surfaces, the 
edges much iucurved. Petals much shorter than the sepals, glabrous, 
linear-lanceolate, without any distinct claw but sometimes more or lesa 
thickened and hairy at the base.  Torus & very hallow eup with hirsute à 
edge. Ovary ovoid, pointed, tomentose; style as long as the ovary, 
cylindric, glabrous. Fruit usually solitary at the apex of a branch of 
the panicle, sub-obovoid, compressed, 1:25 in. long and *65 in. in diam. ; 
pericarp membranous minutely tomentose, the mesocarp pulpy and 
very fibrous; the single pyrene much smaller, endocarp cartilaginous, 
1-celled, 1-seeded. 
Malacca; Griffith, No. 635; Maingay, No. 245, (Kew Distrib.) ; 
"Harvey. Perak; Scortechini, King's Collector, Wray: at low elevations. 
In its fruit this much resembles G. fibrocarpa. The drupe, however, 
of this is obovoid not ovoid, and the stone is larger with cartilaginous 
not membranous endocarp. The leaves also differ in being sparsely 
shortly hispid-pubescent instead of softly tomentose. A near ally of ` 
this species is also G. latifolia, Mast. from which this differs in its petals 






— having no distinct claw, whereas in those of G. latifolia the claw is . 
Emir larger than the limb. This also differs in the shape of its ovary and 

qv style, and in the very different appearance of its drupe. 
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entire, slightly narrowed to the ronnded 3-nerved base: upper surface 
glabrescent, the midrib sub-tomentose, lower surface rather sparsely 
rusty stellnte-pubescent: main lateral nerves 5 to 8 pairs, prominent 
beneath aa are the rather straight transverse veins: length 6 to 9 in., 
breadth 3:5 to 45 in.; petiole 5 to -75 in. stout, tomentose. Panicles 
short, axillary or terminal, rusty-tomentose l'5 to 2:5 in, long and 1 in. 
ur more broad, few-flowered : involueres ovate-lanceolate. Flowers 2:5 
in. long, their pedicels shorter. Sepals oblong, tomentose on both 
surfaces, Petals shorter than the sepals, oblong, acute, the hirsute 
— claw larger than the glabrescent limb. Torus cup-shaped, with hirsute 
margin. Ovary depressed-globose: style cylindric, pnberulous.  Drupe 
obovoid, *75 in. long and "Am, iu diam., pericarp at first sparsely pubes- 
cent, afterwards glabrous, mesocarp fibrous and pulpy: pyrene single, 
l-celled, 1-seeded : endocarp bony. 
Malacca ; Griffith, (Kew Distrib.) 638/1; Maingay. Perak; King's 
Collector, Scortechini, Wray. 







EC 6. GREWIA ANTIDESMJEFOLIA, n. sp. King. A tree usually 30 to 
40, but sometimes 50 to 60 feet, bibis young branches glabrous, their 
bark cinereous. Leaves membranous, glabrescent when young, when 
pat old quite glabrous, elliptic-oblong, acute or shortly acuminate, entire, 
e». - the base usually cuneate but sometimes rounded, boldly 3-nerved; 


<r * lateral main nerves 5 or 6 pairs, little curved, ascending, prominent be- 
ye ty neath; length 4°5 to 8 in., breadth 1:5 to 2°75 in.; petiole “4 to “6 in. 
— . slender. Panicles pedunoulate, axillary and terminal, slender, the 
T PT. brauches short, spreading, few-floweretl, densely but minutely cinereous, 

















| | velvetty, 2 to 3 in. long. Flowers ^25 in. long, their pedicels shorter, 
y: c Sepals elliptic, slightly obovate, their edges in the upper half much 
-ineurved, tomentose outside, pubescent inside. Petals much shorter 





| ` than the. sepals, oblong, blunt, the glabrescent limb abonfas long as the 
— broad thickened claw; claw pilose behind, with hirsute edges 1u front. 
E Torus cylindric, glabrous, with wide wavy hirsute mouth. Orary ovoid- 
Ge globose, pilose when young, glabrescent when adult, shorter than the 
ood glabrous style. Fruit pyriform, obtusely 3-angled, narrowed 
— — psendo-stalk, *75 in. long (including the narrowed portion) 
at 35 in. in diam,; pericarp glabrous, mesocarp slightly fleshy with 
a thin fibrous inner layer. Pyrenes 3, with bony endocarp, two of them 
ab boi tive and the third l-celled, 1-seeded. 
Perak : at low elevations ; common, Scortechini, King’s Collector, 
— 


Kë os Regen bragohos, lower surfaces of leaves, and "ovary 


mbeseeoi ipe ech ntose. 
T mu " * Collector. 
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7. GREWIA LAURIFOLIA, Hook. in Hook. fil. Fl. Br. Ind. i. 392. A tree 
20 to 30 feet high; all parts except the inflorescence glabrous: young 
branches with dark-coloured bark. Leaves thinly coriaceous, oblong- 
lanceolate or lanceolate, acuminate or acute, entire; the base rounded 
boldly 3-nerved: both surfaces shining; lateral nerves 1 or 2 pairs, 
alternate; length 4 to 6 in., breadth 1-5 to 2:5 in., petiole '5 to ‘7 in. 
Panicles terminal and axillary, l:5 to 4 in. long, lax, few-flowered, pu- 
berulous: bracteoles few, linear, fugaceous.  Flowers'2 in. long, their 
pedicels about ‘15 in. Sepals ovate, concave, the edges much inflexed, 
minutely tomentose on both surfaces. Petals much shorter than the 
sepals, oblong, often absent. Torus cup-shaped, its rim hirsute. Ovary 
globose, sub-glabrous, 4-celled. Style thick, cylindric, tapering, gln- 
brous. Drupe ovoid, ‘5 in. long, the pedicel about as long, with 1 or 2 
vertical furrows, pericarp glabrous, endocarp fleshy and fibrous: pyrene 
1 to 3-celled, but usually only one cell containing a single seed: endo- 
carp bony. 

Malacca; Griffith, Maingay. Penang; Curtis. Perak; Scortechini, 
King’s Collector. Distrib. Sumatra. 


8. Grewia CALOPHYLLA, Kurz Andam. Rep. App. B. iii; Flor. 
Burm. i. 157.. A tree 20 to 30 feet high: all parts glabrous except the 
minutely velvetty tawny inflorescence: young branches slender, dark- 
coloured. Leaves thinly coriaceous, shining, ovate-lanceolate to ovate- 
elliptic, acuminate, entire; the base rounded or slightly cuneate, 3- 
nervetl; lateral nerves 3 or 4 pairs, ascending; transverse nerves 
slender: length 4 to 7 in, breadth 1°75 to 3in., petiole '3 to ‘75 in. 
Panicles pedunculate, axillary or terminal, few-flowered, 15 to 3 in. 
long. Flowers ‘5 in. long, their pedicels very short, Sepals nar- 
rowly oblong, the edges much ineurved, minutely velvetty, much 
reflexed. Peta#s about half the length of the sepals and much nar- 
rower, lanceolate; the limb subulate; the claw ovoid, expanded, 
thick and densely tomentose at the margin. Torus cylindric, puberuloug 
outside. Ovary ovoid, pointed, style long filiform, both puberulous. 
Fruit obovoid, compressed, l'4 in. long and -75 in. in diam.; pericarp 


membranous, glabrous, shining; mesocarp thick, pulpy and fibrous: 


pyrenes 3, of which one is 2.celled but contains only a single seed, tho 


others abortive; the endocarp bony. Mast. in Hook. fil. Fl. Br. Ind, 
i. 392. 
. Nicobar Islands, Kurz: S. Andaman, Kurz, King. 
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| . This is very near G. laurifolia, Hook. but has very much larger ` ` 

. frait A Malacca plant (Griffith, No. 630/2 Kew Distrib.) resembles 

this in leaves but not in flower. Th8 only specimens which [havo 
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9. Grewia Miguetiana, Kurz, in Flora for 1872, p.398. A tree 
20 to 40 feet high: young branches at first very sparsely and minutely 
lepidote, afterwards glabrous, the bark dark brown. Leaves thinly 
coriaceous, glabrous, shining, ovate-lanceolate to lanceolate, shortly 
acuminate, entire, the base cuneate, faintly 3-nerved; both surfaces 
glabrescent soon becoming glabrous: main lateral nerves 5 or 6 pairs, 
not prominent; length 3 to 5 iu., breadth 1 to 1:75 in.; petiole 2 to 3 
in., scaly-tomentose ; stipules oblong, blunt, oblique. Panicles axillary 
and terminal, lax, few-flowered, sparsely lepidote and puberulous, 1 to 2 
in. long. Flowers *3 in. long, their pedicels very short. Sepals ob- 
lanceolate, acute, the edges inflexed, minutely tomentose. Petals much 
shorter than the sepals, the glabrescent linear acute limb shorter and 
narrower than the thickened rounded tomentose claw. Torus short, 
cylindric, puberulous with villous edges. Ovary globose-ovoid, tomen- 
s tose, shorter than the cylindric glabrous style, 2-celled. Drupe pyriform, 
"75 in. long and '5 in. in diam., glabrous: pericarp smooth, glabrous, 
shining; mesocarp fibrous with a little pulp: pyrenes 2, each 1-celled, 
one l-seeded, the other barren: the endocarp bony. Inodaphnis lanceo- 
lata, Miq. FI. Ind. Bat. Suppl. 357; Ann. Mus. Lugd. Bat. iii, 89; 
Meisn. in DC. Prod. xv. 1, 265. d 
Malacca ; Maingay, (Kew Distrib.) No. 244, Perak; Scortechini, 
Kiug's Collector, at low elevations. Dindings; Curtis, No. 1613. Distrib. 
Sumatra. 
"There is an authentic fruiting specimen in the Calcutta Herbarium 
of Miquel's Inodaphnis lanceolata collected in Sumatra. And there is 
no doubt whatever that Kurz was right in referring the plant to Grewia. 
Miquel founded his genus on specimens without flowers ; and, apparent- 
ly from the structure of tho fruit, he suggested its affinity to Inocarpus. 
Later on he suggested (Ann. Mus. Lugd. Bat. iii. 89). ita affinity with 
e | the Rosaceous genera Ohrysobalanus, Parastemon and Ditmenia ( = Tri- 
p pel chocarya). Meissner in DC. Prod, (L c.) briefly described the genus at 
— the end of Hernandiaceae, but without indicating his opinion as to its 
De ‘Proper place. Had these distinguished botanists had an opportunity 
— of examining flowers, they would doubtless have referred it without 
E — — to Grewia. The practice (fortunately confined to a few au- 
oe) of founding genera on specimens without flowers cannot be too 


rongly condemned. 













6. TRIUMFETTA, Linn. 


Yorbs or undershrubs, generally more or less covered with stellate 
1 | eaves serrate or denjate, simple or lobed. Flowers yellowish, 
Gei — "s "^x dott 

vem e es. | Sepals 5, oblong, concave. Petals 5. Stamens 5-35, 
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springing from a fleshy, lobed, glandular torus. Ovary 2-5-celled, cells 
2-ovuled ; style filiform, stigma 5-toothed. Fruit globose or oblong, spiny 
or bristly, indehiscent or 3-6-valved. Seeds 1-2 in each cell, pendulous, 
albaminous embryo straight, cotyledons flat. Distrib. A genus of about 


40 very variable species, mostly tropical weeds. - 
Fruit tomentose, bristles shorter than itself ... 1. T. rhomboidea. 
4 X villous E longer - e. 2. T. pilosa. 
» glabrous e P * oe oo T.annwa. 


L. TRIUMFETTA RHOMDBOIDEA, Jacq. DC. Prod. i. 507 Erect, her- 
baceous or shrubby, annual, glabrous or pubescent, Leaves polymor- 
phous, but usually rhomboid, 3-lobed, coarsely and unequally serrate, 
the npper more or less lanceolate; length 1:75 to 3 in., breadth nearly 
as much in the rhomboid, much less in the lanceolate forms; petioles 
‘25 to L-25 in. Peduncles short, 4 to 6-flowered. Flowers about *15 in. 
long, the buds clavate. Sepals apiculate: petals oblong, cilinte at the 
base. Stamens 8 to 15. Fruit abont -2 in. in diam., globose, tomentose, 
covered with short glabrous or pubescent hooked spines. Masters in 
Hook. fil. Fl. Br. Ind. i. 395. T. angulata, Lam. Dict. iii. 41; Wight 
Ic. t. 320; W. & A Prodr. i. 74; Thwaites Enum. 31; Dalz. & Gibs. 
Bomb. Fl. 254 Wall. Cat. 1075, 2, O; Miq. Fl. Ind. Bat. pt. i. 197. 
T. angulata, B. acuminata, Wall. Cat. 1075 B. T. Bartramia, Roxb. 
Fi. Ind. ii, 463; Wall. Cat. 1075, D, E. T. trilocularis, Roxb, Fl. Ind. 
ii, 462; Wall. Cat. 1083. T. vestita, Wall. Cat. 1078, in part. 

In all the provinces: a weed. Distrib. British India, Ceylon, 
Malacca, Archipelago, China, Africa. 

9 TRIUMNFETTA PILOSA, Roth Nov. Sp., 233. Erect, herbaceous 
or shrubby, annual; the whole plant, but especially the young branches 
and the under surface of the leaves, villous, stellate -tomentose. Leaves; 
the lower broadly ovate, sometimes 3-lobed ; the upper ovate to ovate- 
lanceolate, acute or acuminate, unequally and rather conrsely serrate or 
dentate; length 2 to 4°5 in., breadth 1 to 1 75 in ; petiole ‘5 to 1 in. 
Stipules linear-subulate. Peduncles many-flowered, usually shorter than 
the petiole. Caly» :25 in. long, sparsely hairy. Petals spathulate- 
oblong, nearly as long as the calyx. Fruit globular, about :25 in. in 

- dinm., villons, densely covered with spines longer than itself which are 
kK hispid below, glabrous above, and usually hooked at the apex. W. & A. 
D Prodr. i. 74; Hook. fil. Fl Br. Ind. i. 394. T. pilosa, var. f, Thwaites 
Ename3t; Dalz. & Gibs. Bomb. Fl. 25. T. tomentosa, Wall. Cat. 1078 

glandulosa, Heyne Herb.; Wall Cat. 1077, 5. T. polycarpa, 
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Cat. 1077, 1, 2, 3. T. ovata, DC. Prodr. i. 507? T. pilosa, Wall. Cat. 
1080. T. pilosa, var. a, Thwaites Enum. 81. T. vestita, Wall. Cat. 
1078, 1, 2. T. indica, Ham. in Wall. Cat. 237, 1078 D; W. & A Prodr. 
i. 74. T. oblonga, Wall. in Don. Prodr. 227, 

Malacea, Singapore: Perak, King's Collector, No. 989; and pro- 
bably in all the provinces. Distrib. British India, Ceylon, Africa, 

A common and rather variable weed. The bristles of the fruit are 
usually hooked at the apex; but in some specimens they nre quite 
straight. -The species TË. tomentosa, was founded by Bojer on specimens 
collected in Mombassa, having straight fruit-bristles and the lower leaves 
broadly oval or oblong*and often 3-lobed. Many of the Indinn forms 
have been referred to that, but I think they might very well be included 


in T. pilosa, and in the synonymy above quoted I have adopted this 
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D 
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view. 
s 3. TRIUMFEITA ANNUA, Linn. Mant. p. 73.  Anmunl shrubby, 
* erect, 1 to 2 feet high; the whole plant with sparse pale straight hairs, 
= the older parts glabrescent. Leaves thin, ovate-acuminate, coarsely 
Fi dentate, 3-nerved, 3 to 5 in. long, by 1:5 to 2 broad: petioles nearly Lä 
— ju. Stipules subulate, minute. Peduncles axillary, 3-flowered. Calyx 
CG ‘25 in. long, nearly glabrous. Petals shorter than calyx.* Staniens 10. 


—— Fruit globose, pitted, glabrous, ‘2 in. across, bearing numerous smooth 
a H glabrous thin hooked spines longer than the capsule. DOC. Prod. i. 507; 
Ea. Miq. FI. Ind. Bat. i. pt. 2, 196; Hook. fil. Fl. Br. Ind. i. 396. T. 
—. polycarpa, Wall. Cat. 1079, partly. T. trichoclada, Link. ex DC. Prodr. 
CH i. 507 ; Wall. Cat. 1082. T. indica, Lam. Dict. iii. 420? 

| Perak: a weed. Distrib. British India, Malay Archipelago, Africa. 
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l Se g = 7. Corcnores, Linn. B 
yy oe . Aer? Heft | í = 
— — Herbsor undershrubs, more or less covered with stellate pubescence, 
r glabrese ent. Leaves simple. Peduncles axillary or opposite to ue 
de ^ 2 — flowered. Flowers small, yellow. Sepals 4-5. Petals 4-5, 
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ndless. Stamens free, indefinite or rarely twice the number of the 


Sec? »e tals, springing from a short torus. Ovary 2.6-celled, style short, 
stig: cup-shaped. Capsule elongated, slender or subglobose, smooth 
or prick y: loculicidally 2-5-valved, sometimes with transverse parti- 
, tions Seeds numerous, albuminous, pendulous or horizontal; embryo 
| curved. ‘Distrib. 35 species, throughout the tropics. . 
Ong sules globular Ze a? Sa IO capswlaris. - 
o.»  Cylindric, 10-ridged T .. 2. C. olitorius. 
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Secs, --0-winged I we 3. C. acutangulus. 
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l. OConcuonRus cArsuLAREIS, L, sp. 746. Annual, shrnbby, glabres- 
cent. Leaves lanceolate or oblong-lanceolate, acuminate, coarsely 
serrate, the base rounded and with 2 subulate appendages: length 2 to 
4 in., breadth 75 to 1°5 in., petiole pm. or less; stipules linear-subu- 
late -25 to'5 in. Capsules axillary, truncate-globose, ridged, wrinkled, 
sub-muricate, 5-celled. Seeds few in each cell. DC. Prodr. i. 505; 
Roxb. FL Ind. ii. 581; W. & A. Prodr. i. 73; Wall. Cat. 1071 A, " 
B, C; Wight. Ic. t. 311; Thwaites Enum. 31; Dalz. & Gibs. Bomb. 
Fl 25; Miq. Fl. Ind. Bat. i. pt. 2, 194; Hook. fil. Fl. Br. Ind. i. 397. 
C. Marua, Ham. in Wall. Cat. 6311.—Rumph. Amb, v. t. 78, f. 1. 

Cultivated here and there in all the provinces for its fibre which 
is known in commerce as “Jute.” Dovbtfully wild. 


2. Corcnorvs OLITORIUS, L. sp. 746. Annual, shrubby, glabrescent. 
Leaves ovate-lanceolate, serrate, the base rounded and with 2 subulate ap- 
pendages: length 2 to 4 in., breadth *75 to 2 in., petiole -75 to Lä in,,; 
stipules linear, '5tolin. Oapsules cylindric, 10 ribbed, 5-celled, 2 in. long. 
DC. Prod. i, 504; Roxb. Fl. Ind. ii. 581; W. & A. Prod. i. 73; Wall. Cat. 
1072; 1, 2, 3, 4, D, E, F ; Boiss. Fl. Orient. 1, 845; Dalz. & Gibs. Bomb. 
Fl. 25; Miq. Fl. Ind. Bat. i. pt. 2, 195; Thwaites Enum. 31; Hook. fil. 
FI. Br., Ind. i, 397: CO. decemangularis, Roxb. Fl. Ind. ii. 582; Wall. 
Cat. p. 237, 1072 G. 

Doubtfully wild: but occasionally cultivated in all the provinces 
under the name of '' Jute." 


3. Corcnorvus ACUTANGULUS, Lamk. Dict. ii, 104, Erect, herba- 

ceous, the stems with a broad line of pubescence interrupted and vary- 

ing in position at the nodes, otherwise glabrous. Leaves ovate to ovate- 

lanceolate, acute or acuminate, serrate, the base rounded, with or with- 

out subulate appendages, sparsely hairy on both surfaces; length 1:5 to 

2 in., breadth °75 to 1:75 in. ; petiole *25 to *75 in. slender, villous at the 

apex: stipules lanceolate, acuminate, “5 iu. long. Capsules 1 to 1:5 in. 
|». — long, cylindrie, 6-winged, with 3 terminal bifid beaks, 3-celled. DC. F 
T Prod. i. 505; W. & A. Prodr. i. 73; Wall, Cat. 1069, 1074 D, E; Wight  — 
Te, t. 739; Thwaites Enum. 31; Dalz. & Gibs. Bomb. Fl. 25; Miq. Fl. CA 










Sé Ind. Bat. i. pt. 2, 194; Hook. fil. Fl. Br. Ind. i. 398. C. astuans? 
— Ham in Wall. Cat. p. 237, 1074 ©. €. fuscus, Roxb. Hort. Beng. 42; 
^d | .ii. 582; Ham. in Wall. Cat. 1069. —— 
äi Ca Ser 5 — at the base of Gunong Panti, King’ s Collector, No. 180. 
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B. TTRICHOSPERMUM, Blume. - " * 

in -nerved, minutely” stellate, puberulous 1 be, 








— 
"-»— 1 
di 94 * pP 
A "29 

M — 
no" ML + ele? ^ A E t Im Ca 


) Ce 
" b e 3 
"fa " " ch dE à B "s 
i = "- A L Ce 
"e | r P" 1 
e "EL - į £ — ut 
« LJ 


* 






a 


= j 


a é 
H 
e 


* 


z 
E 








LN 
» 
* EI 
p 


— 





1891.] G. King— Materials for a Flora a the Malayan Peninsula. 119 


Flowers in axillary or terminal, umbellate, stalked cymes or panicles. 

Sepals 5 valvate, thick. Petals 5, membranous with a scale at the base. 
Stamens numerous, free, inserted on the inner surface of an annular mar- 
ginally villous sub-crenate disk; anthers broad, short, versatile, the 
connective sub-orbicular. Ovary sessile, 2-celled, with numerous ovules 
on axile placentas: style short, stigma expanded, papillose. Capsule 
orbicular-reniform, much compressed at right angles to the dissepimenta 
loculicidally 2-valved, many-seeded. Seeds sub-lenticular, with a thin 
imperfect marginally villous arillus; albumen fleshy; embryo central 
the cotyledons orbicular, foliaceous ; radicle straight. Distrib. 3 species 
2 of which are Malayan and Polynesian. 

1. Trichosrermum Kourzn, King. A tree 40 to 60 feet high: bark 
of young branches very dark-coloured, sparsely and minutely stellate- 
pubescent when young, speedily glabrous. Leaves membranons, ovate- 
elliptic, shortly acuminate, minutely serrate-crenate especially near the 
apex; the base rounded, sub-truncate, sub-cordate, boldly 3-nerved : 
lateral nerves about 4 pairs: the transverse veins sab-horizontal, curved, 
bold: length 4 to 6 in., breadth 2 to 3 in., petiole about ‘5 in.  Panicles 
solitary, axillary or terminal, stalked, cymose, 2-3-chotomons, much 
shorter than the leaves when in flower, nearly as long, when in fruit 
stellate-tomentose. Sepals oblong, acute, stellate-tomentose outside, 
glabrous inside except a tuft of hairs at the base. Petals abont the size 
and shape of the sepals, glabrescent, with a fleshy scale at the base and 
a transverse belt of long hairs above it. Ovary sessile, densely villous: 
style shorter than the ovary, cylindric, expanding upwards into the 
broad papillose stigma. Capsule about *75 in. long and slightly wider, 


emarginate at the apex and crowned by the persistent style: pericarp 


leathery, villons and dark-coloured; inside white, shining and glabrous : 
placentas broad, seeds sessile or shortly stalked, sub-lerfticular, the long 
hairs of the arillus forming a marginal ring. Biragrewia nicobarica, 
Kurz, Trim. Journ. Bot. for 1875, p. 325, t. 169. 

Nicobars: Kurz. Perak; King's Collector, Wray. 

The genus Trichospermum was founded by Blume for his single 


species T. Javanicum. The generic definition which I have given above 
_ differs from that of Blume (Bijdr. 56), in these respects. Blame 


describes (1) the estivation of the sepals as imbricate; (2) the style as 

nt; (3)the stigmas as two and emarginate. The definition also 
differs from that given by Benth. & Hook. (G. P. i. 236) inasmuch as 
these authors describe (1) the petals as naked at the base; (2) gnthers 






po i CT ; (3) style almost none; (4) stigma sessile, retnse; (5) the apex 
Em. | 


the capsule produced inte a short thick leathery expansion; (6) 


Lë 
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H Exmocarrvs, Linn. 

Trees. Leaves simple. Flowers usually hermaphrodite, rarely 

polygamons, in axillary racemes. Sepals 5, distinct. Petals 5, usually 


laciniate at the apex, rarely entire, springing from the outside of a 
cushion-shaped, often 5-lobed torus. Stamens usually indefinite, never 


less than 10, arising from the inside of the torus, and more or less ag- 


gregated into groups opposite the petals and alternating with the glands 
of the torus; anthers innate, linear, opening by a terminal pore. Ovary 
sessile, 2-5-celled, cells 2-many-ovuled; style columnar. Drupe with a 
single bony stone which is 3-5 or, by abortion, l-celled. Seeds pendulous, 
l in each cell, albumen fleshy; cotyledons flat. Distrib. About 50 
species chiefly in the Indian Archipelago and India; a few in some of 
the Sonth Sea Islands, New Zealand, and Australia, 
Sect. I. Ganitrus. Ovary and drupe 5-celled, 
the latter globular. 
Leaves glabescent or glabrous, without 


stipules. 
` Leaves lanceolate "x nn Ll. E. Ganitrus. 
e ovate-oblong ... e. 2. E. parvifolius. 
Leaves softly rusty-pubescent or tomen- 
tose benéhth, stipulate ` ., es 9. E. stipularis. 


Sect. II. JXEu-eleocarpus. Ovary 3-colled : longer 
cell of anthers usually with an apical 
tuft of minute hair; petals cunei form, 
fimbriate, 


ke 
Leaves pubescent beneath, elliptic- 
oblong * * ex & E. Scortechinit. 
; ‘Leaves glabrescent beneath ; the midrib 
pubegcent. 
Leaves ovate to clliptic-ovate, with 
black dots beneath .. 9. E. Wrayi. 
2 narrowly  lanceolate, not 3 
dotted beneath... S» 6. E. salicifolius. 


Leaves quite glabrous everywhere. 


ps | Leaves with rounded bases. Ly A : 


Petals glabrous ... 
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Petals glabrous except on the 
edges: fruit  ovoid-elliptic, 
— slightly apiculate e. 09. E. floribundus. 
Sect. III. Monocera. Outer cell of anther 
produced into an awn. Ovary 2-celled. 
Drupe 1-celled, 1-seeded. 


Petals ovate-acuminate, entire . 10. E. paniculatus. 
Petals about equally wide at base and , 
apex; the apex toothed ... eo Ll. E. petiolatus. 


Petals wider nt the base than the sper, 
the edges much incurved below the 
middle, the apex irregularly toothed 
or fimbriate, 
Apex of leaves acuminate. 
Hacemes longer than the 
leaves: s!imens 35 to 40 ... 12, E. Griffithii. 


^ Racemes usually shorter than T 
Iu the leaves: stamens 20  ... 13. E. Hwllettii, 
— Apex of leaves obtuse: stamens 

K about 15 So 14. E. pedunculatus. 
|... Petals oblong, slightly obovate, apex ob- .. ° 
RE C tuse with 6 to 8 broad teeth 5 19. E. Kunstleri. 
— Ks Petals cuneiform. 


Apex of petals with 8 to 10 rather 

broad teeth, sometimes 2-lobed : 

stamens 30 to 50  ... .. 16. E. obtusus. 
Petals oblong-cuneiform to cunei- 

form, with numerous fimbriae ... 17. E. apiculatus. 
—— Petals broadly cuneiform, lobed and 
em x fimbriate ov nn 18. P. aristatus. 
Sen IV. Acronodia. Flowers 4-merous, poly- 
 gamous; anthers not awned and usually 
"od mot bearded (sometimes slightly bearded 
in E. glabrescens). - 
| Leaves sparsely and minutely pubescent 
or puberulous beneath, their edges 
. serrulate; petals elliptic, the apex 
` slightly lobed .. 19. E. polystachyus. 
E (ez rufous-tomentose ` — sub- 



















re sent only when very old, ww 
ed es quite entire, recurved ; petals 
obl is j obtuso: B to * 10-toothed. we 20. E. Jachianus. 
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Leaves rufous-pubescent on lower surface 
when young: ultimately glabrescent 


or glabrous ... e. 21. E. glabrescens. - 
Leaves glabrous at all others. 


Leaves acute narrowed at the base 
into the petiole: fruit oblong- ' 
ovoid, '5 in. long  ... ven 22, E. punctatus. » 

Leaves acuminate (often candate) 
base not passing into petiole: 
fruit ovoid-globose, ‘35 in. long... 23. E. Mastersii, 


1. ErnxocanPus GawrrRUS, Roxb. Hort. Beng. 42: Fl. Ind. iii. 592. 
A tree 30 to 60 feet high: branchlets with dark bark, cinereously pu- 
berulons when quite young. Leaves membranous, lanceolate, acute at 
base and apex, obscurely serrulate, glabrescent or glabrous: main 
nerves lO to 12 pairs, spreading, slender: length 3:5 to 5:5 in., breadth 
1:25*to 2:25 in., petiole :3 to *5 in. Racemes from the branches below 
the leaves, drooping, shorter than the leaves, crowded, many-flowered. 
Flowers ‘35 in. long, narrow and pointed in bud; their pedicels rather 
longer, puberulous. Sepals lanceolate, shorter than the petals, puberu- . 
lous outside,-glabrescent inside. Petals obovoid, the base thickened, ~ 
rounded and puberulous at the edge; the limb glabrons, laciniate for 
more than half its length. Torus short, fleshy, wrinkled, pubescent. 
Anthers about 30 to 35, sessile, slightly pubescent or glabrous; the 
cells slightly unequal, the longer with 1 (or sometimes 2) short white 
terminal hairs. Ovary ovoid-coni¢c, with deep vertical grooves, minute- 
ly tomentose, 5-celled, each cell with about 4 ovules. Style much 
longer than the ovary, thin, fluted, puberulous or glabrescent, thickened 
towards the base. Fruit spherical, 75 ron in. in diam., glabrous, 
bluish-purple ; the stone vertically 5-grooved, tubercled, 5-celled, often 
only one cell containing a ripe seed. Mast. in Hook. fil. Fl. Br. Ind. 
i. 400; Kurz Fl. Burm. i. 13; Wall. Cat. 2660 A to D; Dalz. & Gibs. 
Bomb. FL 27. Ganitrus sphorica, Gertn. Fruct. ii. 271, t. 139, f. 6; 

. Wight Ic. i. 66.—Rumph. Amb. iii. t. lOl, E. cyanocarpa, Maing. in 
3 Hook. fil. Fl. Br. Ind. i. 406. 

: Malacca ; Maingay, No. 263. Penang; Curtis. Perak ; ; King's Collec- 
Eu: tor, Scorteobini, Distrib. Java; British India, in damp tropical forests a 
e — Y 

s m ZS 











Gë have dissected flowers of the type specimen (Maingay No. 203) of a 

is gay, and I can find no difference in them from those — 

|o ef the ER SA E. Ganitrus in Wall. Cat.. Roxburgh's original ` 
— of E. Ganit | Eier — as regards — Let 
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which it represents as too broad and with too many fimbrise: other- 
Wise it is an equally exact representation of the Indian plant described by 
bim as E. Ganitrus, and of E. cyanocarpa, Maingay. 


2. ErxocARPUS PARVIFOLIUS, Wall. Cat, 2662 A & B. A tree 30 
to 50 feet high: young branches at first minutely pubescent, ultimately 
glabrous greyish-brown and minutely lenticellate. Leaves membranous, 
ovate-oblong, rather bluntly acuminate, serrulate, the base cuneate: 
upper surface shining, glabrous; the lower dull of chocolate brown 
colour, glabrous or glabrescent, the midrib and 5 or 6 pairs of curved 
ascending nerves pubescent on both; length 2:5 to 4 in., breadth 1-1 to 
l 4 in.; petiole G to -75 in., slender, puberulous.  Aacemes from the 
branches below the leaves, rather shorter than the leaves, the rachis, 
flower-pedicels and outside of calyx softly and shortly pubescent, 
Flowers 23 in. in diam., their pedicels about Lin, recurved, buds conical. 
Sepals slightly shorter than the petals, lanceolate, puberulous within 
and 3-nerved. Petals cuneiform, slightly nerved, cut half-way down 
into numerous narrow lacinie, almost glabrous. Torus of 5 distinct, 
broad, shallow, fleshy, grooved, pale, velvety glands. Stamens 15, 

Shorter than the petals, with short filaments; the anthers scaberulous, 
cells equal, obtuse, the outer sometimes with 2 or 3 minute pale apical 
hairs. Ovary globose, 5-grooved, 5-celled, sparsely pubescent. Style 
as long as the stamens, cylindric, faintly 5-grooved, glabrescent or gla- 
brous. Fruit globose, sometimes ovoid-globose, ‘75 to 1 in. in diam.: 
stone 5-celled, with fertile seeds in only 2 or 3 cells, ovoid, ‘7 in. long, 
bluntly rugose, and with 5 very faint*grooves from base to apex. C. 
Mull. Annot. de fam. Elmocarp. 24; Hook. fil. Fl. Br. Ind. i. 401. 

_ Singapore; Ridley, King's Collector. Malacca; Griffith, (Kew 
: Distrib.) 684, Maingay, 254. Penang and Singapore; Wallich, Curtis. 
Perak ; King’s Collector, Scortechini. . 


3. ELXEOCARPUS STIPULARIS, Blume Bijdr. 121. "A more or less 
rusty-pubescent tree 40 to 70 feet high: young branches thin, minutely 
tomentose. Leaves corinceous, ovate to oblong-ovnte, ncute or acumin- 

. nte: the edges usually entire, slightly recurved when dry, sometimes 
waved; the base slightly cuneate, or sometimes rounded: upper sur- 
face at first puberulous, ultimately glabrous, the midrib always pubes- 
cent: lower softly rusty-pubescent: main nerves 9 to 12 pairs, spread- 

— ing, interarching close to the margin: length 3:6 to 6'5 in., breadth 
—— — 175 to 2:5 in.; petiole '5 to 75 in., minutely tomentose, not conspicu- 
. —  eusly thickened at the apex; stipules halbert-shaped, tomentose,» fuga- 
- — eeous. Racemes axillary and from the axils of fallen leaves, usually 
- — shorter tlian, but sometimes as long as the leaves; the rachises, pedicels 
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and outside of sepals minutely tomentose. Flowers '35 in. in diam., their 
pedicels :2 to -3 in. long; buds sub-globose, obtusely pointed. Sepals 
ovate-lanceolate, pubescent inside especially towards the base, the mid- 
rib thickened, Petals longer than the sepals, cuneiform, lobed and cut 
irregularly half-way into about 25 slightly unequal fimbriae, veined, 
glabrous, the edges villous. Torus of 5 distinct, fleshy, sub-globose, 
puberulous, transversely oblong, truncate, 2-grooved glands. Stamens 
25, about half as long as the petals: filaments about half the length of 
the scaberulons anthers; cells unequal, the longer with (but sometimes 
without) an apical tuft of 4 or 5 stiff white hairs. Ovary ovoid-globose, 
vertically 5-funrrowed, tomentose, 5-celled, Style twice as long as the 
ovary, conic-cylindric, pubescent at the thickened base, glabrescent 
above. ruit globose, smooth; "8 to 1 in. in diam.; pulp thin: stone 
very hard, thick, l-seeded. Miq. Fl. Ind. Bat, i. pt. 2, p. 209; Mast. 
in Hook. fil. Fl. Br. Ind. i. 404; Kurz Fl. Burm. i. 170. 

Malacca; Griffith, No. 683, Maingay, No. 255, (Kew Distrib.). 
Singapore, Malacca, Penang, Perak; very common at low elevations. 
Distrib. Java, Sumatra, Borneo, Burmah. 

Var. latifolia, King. Leaves broadly elliptic to elliptic-oblong 5 to 
7 in. long and 2/75 to 3°75 in. broad : petioles elongate, 1:5 to 2:75 in. ; 
stipules lanceolate. 

Perak; Scortechini No. 1991, King's Collector, Nos. 4412, 8176, 
10786, 


4. Evzocarros ScorgTECHINI, ñ. sp. King. A tree 30 to 50 feet 

- high: young branches and stipules as in E. stipularis. Leaves elliptic- 
oblong otherwise as in E. stipularis except that the main nerves are only 

. B to 10 pairs, and the under surface is only softly pubescent, not tomen- 

tose: length 5°5 to 75 in, breadth 2:25 to 3:25 in. Flower pedicels 
longer than in "E. stipularis, and the flowers the same, except that the 

ovary is 3-furrowed and 3-celled. Fruit oval, 1 to 1-25 in. long and *5 

E s to ‘75 in. in diam., glabrous and smooth when ripe, 1-celled, 1-seeded by 

abortion. - JS d | 

E |»  — Perak; Scortechini, No. 1481; Wray, Nos. 1376, 1836,2251; | 

—— — — King's Collector, Nos. 3483, 10303. "ET. 

Ee ` Tavi Phin is one of the few plants to which the lamented Father Scor- - e 

E dis techini gave a manuscript name. He dedicated it to Jack: but as ` * 

. Wallich’s species, dedicated to the same botanist, bas long priority, I 

ne this after my deceased friend. In everything but its S-celled ` ` ate 
and smooth oval fruit it agrees with E. stipularis, Be 

neus Weari, n. sp, King. A small treo: leaf-buds, ` 
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young branches and inflorescence pale tawny-pubescent. Leaves ovate 
to elliptic-ovate, shortly and bluntly acuminate, the margin cartilaginous 
sometimes crenate-serrate, the base always entire and rounded ; — 
surface glabrous, shining : the lower dull, pale but not glaucons, with 
scattered black dots, glabrescent except the puberulons midrib and 6 or 7 
pairs of rather prominent sub-ascending main nerves; the reticulations 
distinct, wide; length 2:25 to 3°75 in., breadth 1:25 to 1:75 in. ; petiole 
'75 to 1:25 in, pubescent.  Hacemes mostly from the wood below the 
leaves (a few axillary) more than half as long as the leaves. Flowers 
‘2 in. in diam, their pedicels ‘l in. long or less: buds ovoid, blunt. 
Sepals lanceolate, sub-acute, outside tomentose, inside pubescent and 
the midrib thickened; the edges not incurved. Petals broadly cun- 
eate, glabrous, cut for a third or a fourth of their length into about 
25 narrow fimbriae; the base truncate.  Torus of 9 distinct, fleshy, 
_ oblong, truncate, several-grooved, velvety glands. Stamens 20 to 25, 
shorter than the petals; filaments less than half as long as the minutely 
scaberulous anthers; cells sub-equal, the longer sometimes with 2 or 3 
short white hairs. Ovary globose, pointed, grooved, tomentose, 3-celled. 
Style slightly longer than the ovary, conic-cylindric, pubescent at the 
base, glabrescent above. Fruit ovoid-globular, glabrous, slightly 
rugose, l to 125 in. long when ripe, and '8 to ‘9 in. in diam.: pulp 
rather thin: stone bluntly rugoge: putamen very hard, thick: 1 cell 
with a solitary seed, the other 2 cells abortive. 
Perak ; on Gunong Bubu at 5000 feet elevation; Wray, No. 3857: 
Gunong Batu Pateh, Wray, No. 1107; Scortechini, No. 400. 
- This resembles E. parvifolius, Wall. in some respects; but its 


—  — Jeaves have more rounded bases, their nerves are rather more numerous 
= andthe petioles longer; the flower buds are blunt and not pointed as in 
S that species, and they are tomentose rather than pubescent: also 
"E the stamens are more numerous and the ovary is 3.celled. This is found 
|  . aoreover at much higher elevations than H. parvifolius which is found at 


` 


elevations under 1000 feet. 


a 











KE — 6. Et®ocarrus SALICIFOLIUS, n. sp., King. A tree 30 feet high: 
ai gege branches puberulons. Leaves thinly coriaceous, narrowly lanceo- 
Mong: Jate, slightly oblique : acuminate, serrulate-crenulate except at the entire 

f cuneate base; upper surface glabrous, shining, olivaceous when dry, 
th | midrib puberulous ; lower dull brown when dry, glabrescent, the 
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- — midrib puberulous: main nerves about B pairs, rather straight, sub- 
ascending, slender; length 3 to 3:5 in., breadth :7 to '9 in.: spetiole 
‘about ‘5 in., puberulous. Racemes from the lower axils and from the 

? xils of ‘aller leaves, nearly as long as the leaves; the slender rachises, 
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and pedicels pubescent. Flowers -25 in. in diam., the pedicels :15 to :2 
in, Sepals lanceolate, spreading, hoary adpressed-tomentose outside, 
pubescent inside, the midrib slightly thickened, the edges not incurved. 
Petals a little longer than the sepals, cuneiform, contracted into a rather 
narrow claw, divided more than half-way down into about eight 3-fim- 
brinte lobes, glabrescent outside, pubescent inside. Torus of 5 distinct, 
subglobose, fleshy, externally grooved glands. Stamens 25, shorter than 
the petals: filaments half as long as the minutely scaberulous shining 
anthers: cells subequal, pointed, the upper with a minute apical Loft 
of short hairs. Ovary globose, pointed, tomentose, 3-celled. Style 
longer than the stamens, thick and tomentose at the base, cylindric and 
«glabrous above. Fruit unknown. 
Singapore; King’s Collector, No. 1207. 

. This approaches E. augustifolius, Bl. but has smaller more pubes- 
cent petals, fewer stamens, and less glabrous leaves. It is also closely 
allied to E. hypadenus, Miq., but has not the characteristic rounded 
stipules of that species, and the leaf-venation is different. It is also 
allied to E. parvifolius, Wall. from which it differs in its narrower leaves 
with much more slender veins, and also by its 3-celled ovary, 


7. ELXEOCARPUS ROBUSTUS, Roxb. Hort. Beng. 42; Fl. Ind. ii. 598. 
A tree 40 to 60 feet high; young branches rather stout, at first puberu- 
lous; afterwards glabrous, cinereous, lenticellate. Leaves thinly coria- 
ceous, ovate-lanceolate to ovate, acuminate or acute, serrate almost to 
the slightly narrowed rounded rarely cuneate base; both surfaces gla- 
brous, the upper shining; the lower dull, slightly paler, the minute 
reticulations rather distinct and the 10 to 12 pairs of spreading curving 
nerves rather prominent: length 3:5 to 9 in., breadth 1:75 to 3:5 in. ; 
petiole 1 to 2:25 in., thickened at the apex. Racemes from the branches 
beneath the lefves, and a few axillary, often nearly as long as the 
x leaves: rachis, pedicels and outer surface of the sepals pubescent. 
Flowers ‘5 in. in diam., the pedicels slightly recurved and about 2 in. 
— . Jong. Sepals lanceolate, glabrous inside except the incurved pubes- 
T3 cent edges, the midrib thick. Petals broadly cuneiform, much contract- 
—  — edin the lower half, the base acute, cut half-way down into about 30 
f narrow fimbriae, glabrous except the puberulous edges. Torus of 5. 
E “fleshy, incate, cushion-like velvety glands. Stamens 30 to 50, shorter q^ 
I5 than the petals, scaberulous; the filaments curved, about one-fifth e) 
| — th 1 ngth of the anthers; cells subequal, the longer with a small 
Wh : white hair at its apex. Ovary ovoid-globose, with about 6. 
EE R 












mentose, 3-celled. Style cylindric, lor T e 
3 —— pubescent in its lower, glabrous 
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in its upper half. Fruit ovoid-globose, 1 to 1:25 in. long - stone oblong- 
ovoid, rugose, slightly 3-grooved at base and apex, 3-celled. Mast. in 
Hook. fil. Fl. Br. Ind. i. 402; Kurz Fl. Burm. i. 169; Pierre FL For. 
Coch-Chine, t. 147; Wight Ic. t. 64; Wall. Cat. 2664, E. ovalifoline, 
Wall. Cat. 2665; C. Müll, Annot. de fam. Eleocarp. 21. E. amygdalinus, 
Wall. Cat. 6857. E. serratus, Wall. Cat. 2666 C. E. oblonga, Wall. 
Cat. 2677. E. aristatus, Wall. Cat. 2665 B. ? Wall. Cat. 9027. E. 
Helferi, Kurz MSS. ; Hook. fil. Fl. Br. Ind. i. 402. 

Penang; Curtis. Pahang; Ridley. Andaman Islands. Distrib. 
British India, from Burmah to the tropical forests of the E. Himalaya. 


8. ErxocaRPUS NITIDUS, Jack Mal. Misc. Vol. i. No. 2, 41; Hook. 

Bot. Misc. ii. 84. A tree 25 to 35 feet high; young shoots deciduously 
pulverulent-pubescent, speedily glabrous as are all other parts except the 
inflorescence; young branches with blackish bark. Leaves thinly 
coriaceous, oblong-lanceolate to elliptic-oblong, acuminate, crenate-ser- 
rulate, (sometimes obscurely so) the base cuneate (rounded in var. 
leptostachya) ; upper surface shining, the lower dull brown; main nerves 

10 to 13 pairs, spreading, forming slender arches a little short of the 
margin: length 45 to 9 in., breadth 1:75 to 2-75 in. ; petiole 1:25 to 2 

a" iu. thickened at the apex.  HKacemes crowded on the old wood below the 
leaves and rather more than half as long ; rachis, flower-pedicels, and 
exterior of sepals sparsely puberulous.  Flowers*35 in. in diam., their 
pedicels recurved and rather shorter. Sepals shorter than the petals, 
ovate-lanceolate, acute, puberulous and sometimes lenticellate outside, 
puberulous inside and the midrib very thick. Petals cuneiform, finely 
and irregularly laciniate for nearly half their length, the entire trian- 
gular part with thickened nerves and truncate base, glandular-pubescent 
especially at the edges. Torus of 5 truncate, sub-globular, fleshy, to- 
mentose, cushion-like glands. Stamens 15 to 35; the filaments nearly 
aslong as the scabrid obtuse anthers: cells sub-equal, awnless, but 
sometimes the longer with 2 or 3 small white hairs. Ovary globose, 


RK = | : slightly pointed, tomentose, 3-celled ; style longer than the ovary, slight- 
— ly thickened below and puberulous. Fruit ovoid, or slightly obovoid, 






= smooth, 1:5 in. long, and 1 in. in diam. when quite ripe: stone 3-celled, 
- .  — enly one cell bearing a perfect seed. Wall. Cat. 2670; Miq. Fl. Ind. 
- — —  at.i. pt. 2, p. 208; Mast. in Hook. fil. Fl. Br. Ind. i. 401; Wall. 
— Qat, No. 2678 (E. pedunculatus) in part. | 

— Penang; Jack, Curtis, No. 282, 463. Perak; King's Collector, No. 

9526. . 

SE, — are sometimes without any terminal hairs: sometimes 
` ` bere a ea fow. I have seen no authentic specimen of Jack’s naming, 
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and nothing that I have dissected quite fits his description of E. nitidus 
of which he describes the stamens as 15: whereas in the plants which 
I refer to this species they vary from 15 to 35. Jack describes the 
putamen as 5-ridged and 5-celled: I do not find more than 3 cells in the 
ovary. In spite, however, of these discrepancies, I believe that Jack's spe- 
cimen above cited belongs to the species which he named E. nitidus. 
Wallich's specimen No. 2679 has leaves which do not well answer to Jackie 
description **attenuate at the base." They are only slightly attenuate, 
and correspond rather with those of his own species H. leptostachyus 
which is sufficiently distinct as regards the shape of its leaves to be main- 
tained as a variety, though not in my opinion entitled to specific rank. 

Var. leptostachya. Leaves elliptic-oblong to elliptic-rotuud, acute, 
the edge obscurely serrate-crenate, often sub-entire, the base rounded : 
length 6 to 9 in., breadth.2-75 to 45 in. ; petiole 1 in. to 1:75 in., slight- 
ly thickened at the apex. E. leptostachyus, Wall. Cat. 2672; C. Müll. 
Annot. de fam. Elwocarp. 23; Mast. in Hook. fil. Fl. Br. Ind. i. 403. 

Penang, Wallich; Perak; King’s Collector, Nos. 409, 4905, 10105, - 
10240 ; Scortechini, Nos. 195, 1752 ; Wray, No. 2313. 


9. ErxocaARPUS FLORIBUNDUS, Blume Bijdr. 120. A tree 30 to 40 
feet high: young shoots shortly silky; otherwise glabrous, except the €", 
inflorescence. Leaves thinly coriaceous ovate-elliptic to oblong-lanceolate 
or oblanceolate, shortly acuminate, coarsely crenate-serrate, the base much 
narrowed; both surfaces shining, with a blistered appearance when dry: 
main nerves 5 to 7 pairs; length 3 to 5'5 in., breadth 175 to 2°75 in, 
petiole 1 to 1:5 in., thickened at the apex.  Hacemes usually from below 
the leaves, sometimes axillary, usually shorter than, but sometimes near- 
- ly as long as the leaves; rachises, pedicels and outside of sepals puberu- 
lous. Flowers 4 in. in diam., their pedicels about :35 in. long. Sepals 
lanceolate, ontside glabrescent and often pustulate; inside glabrous 
except the pubescent involute edge, the midrib prominent. Petals 
cuneiform, lobed irregularly half-way down, the lobes divided into about 
a 25 fimbriae, glabrous except the pubescent edges, the lower half veined 
^ and thickened, often pustulate. Torus of 5 distinct, fleshy, oblong, sub- 
globular, truncate, tomentose glands. Stamens about 30, shorter than 
e petals, scaberulous, the filaments very short, the cells slightly an: 
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equal, the longer with a small apical tuft of white hair. Ovary ovoid- 

lobose, tomentose, 3-celled. Style longer than the stamens, cylindric, 
puberulous in the lower, glabrous in the upper third. Fruit 1 in. long, | 
=- ovoidælliptic and slightly apiculate when ripe, oblong and much api- 
` ^eulate when young: stone narrowly ovoid tapering to each end, with - 
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or two of the cells sub-abortive, the walls thick. Mast. in Hook. fil. 
Fl. Br. Ind. i. 401; Miq. Fl. Ind. Bat. i, pt. 2, 210 ; Kurz Fl. Br. Burm, 
i. 167; Pierre Fl. Forest. Coch.-Chine, t. 143; Miq. Fl. Ind. Bat. i. pt. 
2,210. E. serratus, Roxb. (not of L.) Fl. Ind. ii. 596. E. grossa, Wall. 
Cat. 2661. E. serratus, Roxb. ex Wall. Cat. 2666 A, B. partly. E. 
oblongus, Wall. Cat. 2677; C. Müll, Annot. de fam. Elæocarp. 19, f. 30. 
KE. Lobbianus, Turez. in Mose. Bull. 1858, 235. 

The Nicobar Islands.  Distrib. British India through Burmah to 
the E. Himalaya, in tropical forests. 


There is no doubt that this is the plant which Roxburgh described 
as E.serratus, Willd. 


10. ErxocaRPUS PANICULATUS, Wall. Cat. 2663. A tree 15 to 30 
feet high: all parts glabrous except the inflorescence, young branches 
with dark polished bark. Leaves thinly coriaceous, lanceolate or ob- 

lauceolate-oblong to ovate-oblong, shortly acuminate; the edges- entire, 
slightly wavy; base slightly cuneate, sometimes rounded: both sur- 

faces glabrous, the upper shining ; the lower paler and rather dull, the 
reticulations distinct; main nerves 5 to 7 pairs, sub-uscending, inter- 
arching freely within the margin: length 45 to 65 in., breadth 1:65 to 

a 2:75 in.; petiole "9 to 2 in. glabrous. Racemes numerous, from the 
| axils near the apices of the branches, longer than the leaves, erect, 
 rachises puberulous, becoming glabrous: pedicels spreading, slender, 
minutely pubescent, "A to :65 in. long. Flowers about "3 in. in diam. ; 
buds ovoid with long narrow points. Sepals ovate, acuminate, ad- 
= pressed-sericeous outside; glabrous inside except the pubescent infolded 

M edges. Petals not longer than the sepals, ovate acuminate, entire, out- 
— — side adpressed-sericeous, inside glabrous in the upper villous in the 
— lower half and especially on the thickened midrib and infolded edges. 
= ` Torus a shallow fleshy waved sericeous disk. Stamens 50, almost 
sessile, nearly as long as the petals; authers sericeous, the cells sub- 
e . equal, the outer with a rather thick terminal awn. Ovary narrowly 
tie  oyvoid, sericeous, 2-celled. Style longer than the ovary, cylindric, gla- 
i brons. Fruit ellipsoid, blunt at each end, smooth, glabrous, bluish 
— — when ripe, A to :5 in. long and ‘25 to 35 in. in diam.; pulp rather 
ge — thick, slightly fibrous ; stone bony, minutely tuberculate, l-celled, l- 
‘seeded, C. Müll. Annot. de fam. Eleocarp. 12; Mast. in Hook, fil. FI. 
ye Br, Ind. i. 407. Monoceras leucobotryum, Miq. Fl. Ind. Bat. Suppl. 409. 
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ll. Etmocarrus PETIOLATUS, Wall. Cat. 2673. A tree 20 to 40 
feet high ; all parts glabrous except the inflorescence; young branches 
dark-coloured, abont the thickness of a goose-quill. Leaves coriaceous: r 
elliptic to elliptic-oblong, acute or shortly and bluntly acuminate; 
edges entire: base slightly cuneate or rounded; both surfaces shining, 
the lower slightly paler when dry, the reticulations sharply distinct on 
both surfaces: main nerves 7 or 8 pairs, sub-ascending, curving and - 
interarching a little within the margin: length 45 to 6:5 in., breadth 
2 to 2/75 in. ; petiole 1-4 to 2*4 in. slender, dark-coloured, slightly thick- 
ened at the apex.  Zacemes numerous from the old wood just below. the 
leaves, shorter than the leaves, rachises and pedicels deciduously puberu- 
loas. Flowers ‘5 in. in diam., their pedicels *35 in, ; buds ovoid, rather 
abruptly pointed. Sepals lanceolate, acuminate, almost glabrous exter- = 
nally; quite glabrous internally, the infolded edges alone pubescent, the 
midrib thickened from base to apex. Petals about as long as the sepals, 
oblong, the apex cut into 10 to 13 narrow glabrous teeth, the lower two- 
thirds sericeous, cucullate at the base from the infolding of the edges, a 
large fleshy villous gland in the middle near the base with a quasi-cell 
at each side of it, the hairs on the inner surface retroversed. Torus a 
10-lobed fleshy glabrescent disk. Stamens 18 to 25, shorter than the 
petals, with sericeous or glabrescent flat or sab-cylindric filaments much ~ 
shorter than the shortly puberulous anthers: apex*of anther deeply 
cleft, the outer cell with a sub-recurved thick awn shorter than the 
filament, Ovary ovoid, pointed, glabrous, 2-celled. Style as long as the 
stamens and much longer than the ovary, cylindric, grooved, glabrous. 
Fruit elliptic, blunt at each end, smooth, *4 to ‘6 in. long, and '3 in. in 
diam.: the pulp thin, with very few fibres; stone very slightly rugose, 
.1-celled, ]-seeded. Monocera petiolata, Jack Mal. Misc. i. No. v, 43; 
ex Hook. Bot. Misc. ii. 86; Cum. et Zoll in Bull Mosc. xix, 495. 
* uem peticatum, Miq. Fl. Ind. Bat. i. pt. 2, p. 212; Kurz Fl. Burm. 
164; Pierre, Fl. Forest. Coch.-Chine, t. 140.  Eleocarpus integra, 
Mast (not of Wall.) in Hook. fil. Fl. Br, Ind. i. 408. 
cus Malacca; Griffith No. 699; Maingay, No, 256, (Kew Distrib.); 
— Derry. Singapore; Hullett, King. Penang; Curtis, No. 383. Perak ; 
4 RK S Scortechini, King's Collector, Wray, very common at low elevations, 
KE | eg Sumatra, Beccari, N. S. No. 668. | 
Es P This is undoubtedly the Monocera petiolata of Jack; that dt is "e 4 
: bé he Elæocarpus integra of Wall. (Cat. No. 2668) I very much doubt. — 
a 's No. 2668 was collected in Silhet from which no specimen any- — 
this has been collected since bis dn. In fact there is no SH 
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Flora of Burmah. This species is a smaller tree than E peduneulatus, 
which, however, it closely resembles, differing chiefly in the shape of the 
leaves, the nearly glabrous sepals and in the largor number of stamens. 
E. ovalis, Miq. (a species from Sumatra) must be véry nearly allied to 
this. I have seen only a fruiting specimen of E. ovalis, but, except in 
having leaves of thicker texture and slightly larger frait, I see little to 
prevent its being referred here. | 


e 12. Erxocaueus OGnrrgm, Mast. in Hook. fil. Fl. Br. Ind. i. 408. 
A tree 30 to 40 or over 70 feet high, all parts glabrous except the in- 
florescence; young branches almost as thin as a crow-quill, dark-colour- 
ed. Leaves thinly coriaceous, ovate-lanceolate to lanceolate, acuminate, 
the edges cartilaginous with shallow mucronate erenulations, or sub- 
entire with remote marginal black points, the base sub-cuneate or 
rounded: both surfaces shining, the reticulations minute and distinct: 
main nerves A or 6 pairs spreading, forking and interarching at some 
distance from the margin, not prominent: length of blade 25 to 375 
iu. breadth ‘9 to l'5 in., petiole *5 to Lin. Rucemes from the upper 
axils, longer than the leaves, rachises and pedicels softly and minutely 
| pubescent. Flowers "oa in. in diam.; pedicels thickened at the apex, 
- toin long: buds ovoid-conic. Sepals lanceolate, acuminate, finely 


~  adpressed sericeous externally, glabrous internally except the pubescent 
_ — anfolded edges and the thickened sometimes sericeous midrib. Petals 
= abont as long as sepals, ovate, acuminate, the apex irregularly 2 or 3- 
CC gë toothed with 2 or 3 lateral fimbrise, outside minutely adpressed- 
^ —- ssericeous, inside retroversed hirsute efpecially on the large gland near 
ee 


the base; edges in the lower two-thirds much infolded so as to form with 
KS the gland 2 quasi-cells. Torus a shallow, acutely 10-lobed, fleshy disk. 





"iR lu r e 
XA eee acea; Griffith, (Kew Distrib). Perak, at 
] ns; King’s Collector, Wray. Penang; King's Collector. 
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13. Ernxocanrus Hotter, n. sp, King. A tree 30 to 40 feet 
high: young branches very slender, dark-coloured; all parts glabrous 
except the inflorescence. Leaves thinly coriaceous, lanceolate to ovate- 
lanceolate, acuminate; edges slightly cartilaginous, entire or remotely 
and obscurely serrate; the base cuneate or rounded: both surfaces 
shining, the reticulations minute, elongate and rather distinct on the 
lower; main nerves 7 or 8 pairs curving, interarching within the edge, 
rather faint; length of blade 2:5 to 3 in., breadth *'75 to LA in.; petiole 
'65 to '9 in., slender. Racemes from the leaf-axils below the apex, 
crowded, usually shorter than, but sometimes as long ns, the leaves, the . 
rachises glabrescent or puberulous, the pedicels silky puberulous. 
Flowers *3 in. in diam,, their pedicels -35 in. long. Sepals linear-lanceo- 
late, acuminate ; externally adpressed-pubescent; internally glabrous 
below, puberulous near the apex and on the infolded edges. Petals 
ovate, concave at the base, narrowed to the 10 to 12-fimbriate apex; 
outside glabrons, inside villous on the much-thickened base of the mid- 
rib, otherwise puberulous. Torus very shallow, deeply 10-lobed, serice- 
ous. Stamens 20, slightly shorter than the petals: filaments nearly as 
long as the minutely scaberulous anthers, outer cell with tapering awn 
nearly as long as itself. Ovary ovoid, pubescent, 2-celled. ` Style as 
long as the petals and much longer than the ovary, subulate, puberulous 
below, glabrous above. Fruit ellipsoid, blunt at each end, smooth, ‘6 
in. long, “35 in. in diam. ; pulp thin, very slightly fibrous: stone rugulose, 
rather thick, bony, l-celled, 1-seeded. 

Singapore; Hullett, No. 132. Penang; Curtis, No. 1091, King's 
Collector, No. 1475. Perak, on Idw hills; Scortechini, King's Collector. 

A species not unlike E. Griffithii, Wall. but with smaller flowers 
and much shorter racemes. 





14. Erxofranpus PEDUNCULATUS, Wall. Cat. 2678 in part. A tree 

40 to 80 feet high: glabrous except the inflorescence: young branches 

nearly as thin as a crow-quill, polished, dark-coloured ; their apices and 

the older branchlets rough and thickened. Leaves coriaceous, oblanceo- 

late or narrowly elliptic-oblong, obtuse or slightly narrowed at the apex, 

the base very cuneate; the edges cartilaginous, remotely-mucronate 
crenate- waved, slightly recurved when dry: both surfaces shining: the 

lower very slightly the paler and with the minute reticulations distinct ; 

—.  — main nerves 5 to 7 pairs, interarching at some distance from the edge; 


= length of blade 3 to 4/5 in., breadth 1-25 to 18 in., petiole ^75 to 1:2 in, ` 
Gë Hacenes axillary but mostly from axils of fallen leaves, 3 or 4 in. long, 
ae  rachises and pedicels hoary-pubescent. Flowers "2 in. in diam., buds 


E | — ovoid, sub-acute ; ‘pedicels recurfed, slightly longer than the 





"12 X IS "ML UC. d TT -J mp — - e "fe "be TT Ak 
> H e * = / 





1891.) G. King—Materials for a Flora of the Malayan Peninsula. 133 


flowers. Sepals lanceolate, sub-acute, minutely adpressed-sericeous 
externally, almost glabrous internally except the pubescent inverted 
edges, the midrib equally thickened from base to apex, Petals slightly 
longer than the sepals, oblong, expanded at the base, the apex broad, 
cut into 10 to 15 cylindric filiform glabrous fimbrim one-fourth of the 
length of the petals: lower part sericeous on both surfaces but especial- 
ly on the inner (where the hairs nre reversed), cucullate with the edges 
. much infolded, and with a large basal gland at each side of which is an 
imperfect cell. Torus a fleshy deeply 10-lobed glabrescent disc. 
e Stamens about 15; slightly shorter than the petals, filaments pubescent, 
less than half the length of the puberulous sub-equal anthers: outer 
cell with a short sub-recurved awn. Ovary ovoid, pointed, smooth, 
glabrous, 2-celled. Style as long as the stamens, cylindric, grooved, 
glabrous. Fruit ellipsoid, blunt at each end, :5 in. long and °3 in. in 
diam., 1-celled, 1-seeded ; pulp rather thin, slightly fibrous, stone minate- 
ly rugulose, l-celled, 1-seeded. Mast. in Hook. fil. Fl. Br. Ind. i, 408. 
Singapore; Wallich, Ridley. Malacca; Griffith, No. 698, Maingay 
No. 258 (Kew. Distrib.). Penang; Curtis, No. 256, Perak; Scortechini, 
King's Collector, Nos. 269, 6907, 10831. 
Miquel's Monocera Palembanica, from Sumatra, judging from the 
only authentic specimen which 1 have seen (and which has no flowers), 
— if not identical with this must be a very closed allied species. Under 
his Catalogue, No. 2678, Wallich issued two species, the above described 
as E. pedunculatus, and another which is clearly E. nitidus, Jack. 


15. ErxocaRPUS KUNSTLERI, n.*sp, King. A tree 50 to 70 fect 
high: young branches as thick as a goose-quill, polished, thickened and 
rough at the apex: all parts glabrous except the inflorescence. Leaves 
coriaceous, rotund-obovate, the apex broadly obtuse, sometimes with a 

d short broad apiculus, rather abruptly narrowed from below the middle 
to the acuminate base; both surfaces, shining, glabrous; main nerves 
» about 10 pairs, ascending, interarching freely inside the entire or cre- 
"e - nnte-serrate edge: prominent beneath; the reticulations rather faint; 
— — Jength 5 to 8 in, breadth 2°75 to 3°75 in., petiole ‘5 to *7 in., pubescent. 


Y 
e = Racsmes crowded from the axils of fallen leaves and a few axillaxy less 
— — han half as long as the leaves, 6 to 9-flowered: rachises and pedicels 
" d 







EN slender, puberulous, glabrous when old. Flowers “6 in. in diam., their 
x pedicels '5 in. or more long. Sepals lanceolate, sub-acute, ymbeseent on 

both surfaces, the midrib thickened and villous at the base inside. 
Petals about as long as the sepals, oblong slightly obovate, obtuse, | thick- 
ened in the lower half, the apex with 6 to 8 rather broad teoth, ad- 
-pressed-sericeous outside, de@isely villous inside. Torus a shallow 


- 
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toothed villous enp. Stamens 28 to 30, shorter than the petals; fila- 
ments nearly as long as the minutely scabernlous anthers, swollen in the 
lower half, the apex of the outer anther-cell with a short recurved awn. 
Ovary ovoid, pointed, tomentose, 2-celled. Style cylindric, as long as 
the petals, puberulous below, glabrous at the apex. Fruit unknown. 

Perak ; at elevations under 1000 feet, King's Collector, No. 8328. 

A species near B. apiculutus, Mast. but with broader, blunter leaves 
more abruptly attenuated to the base and quite glabrous, also with 
smaller flowers. 


16. ErnxocangPus opnrUsSUS, Blume Bijdr. 125. A tree 30 or 40 

feet high: young shoots minutely pale pubescent, ultimately glabrous. 

Leaves coriaceous, oblong-obovate, the apex rounded or retuse, gradually 
narrowed from above or below the middle into the acute or acuminate | 

base; the edges sub-entire or with shallow mucronate crenations; upper 

surface glabrous, shining; the lower minutely puberulous at first, ulti- 

mately glabrous, the reticulations very minute and rather distinct; 

“main nerves 6 to 8 pairs, sub-ascending, not much curved, rather pro- 

minent below, scrobiculate at their origin from the midrib; length 45 

to 6:5 im, breadth 2:25 to 2°75 in., petiole "75 to Llin. MRacemes axil- 

lary, sometimes from the axils of fallen leaves, less than half as long as 

the leaves, few-flowered; rachises and pedicels puberulous when young, 

often nearly glabrous when old. Flowers 9 in, in diam ; their pedicels 

slender, -75 to lin. long. Sepals oblong-lanceolate, outside minutely 
pubescent, inside sparsely adpressed-sericeous, the midrib thickened. 

Petals longer than the sepals, cuneiform, the base rather broad; the 

— lower third thickened and its edges infolded, the apex with 8 to 10 
- rather broad teeth sometimes 2-lobed, sericeous on both surfaces but 
A especially on the thickened lower third. Torus a wavy, sub-10-toothed, 
d fleshy, sericeous cup. Stamens 30 to 50, shorter than the petals: the 
filaments slender, slightly swollen in the lower half, as long as the 
pubescent anthers; outer anther cell with a thin tapering awn about aa 

ic long as itself. Ovary ovoid, sericeous or pubescent, 2-celled. Style 
E tapering, cylindrie, nearly as long as the petals, slightly grooved, 
per puberulous. Fruit ovoid, oblong, not pointed, 1°5 in. long, und '9 in. 
AP — án diam., smooth: stone boldly tuberculate, l-celled, l-seeded. Mono- 
`  — oeras obtusum, Hassk. Tijds. Nat. Gesch. xii. 136; Miq. Fl. Ind. Bat. i. 
pt. 2, p. 212. E. Monoceras, Cav. (fide Mast. in Hook, fil. Fl. Br. Ind. 
|. i 405). E. Httoralis, Kurz (not of Teysm. and Binn.) in Journ. As. 
— — Sou Beng. 1874, pp. 132, 182; For. Fl. Burm. i. 167. A Mer. 
- Malacen; Griffith, (Kew Distrib.) No. 700. Perak, at low eleva- ` 
King's Collector, Nos. 1096, 467¢; Scortechini 1396. Pahang; —— 
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E. Monoceras, Cav. to which Dr. Masters reduces this, was founded 
by its author on specimens from the island of Luzon. The species, how- 
ever, is not given in the latest Flora of the Philippines (that of Sig. 
Vidal); and, as the original description of Cavanilles does not quite 
agree with the flowers of the Perak specimens, I think it safer not to go 
farther back them Blume'’s name, leaving it to be settled hereafter 
whether E. obtusus, Bl. is really the same plant as the Philippine E. 
Monoceras. The Perak plant is closely allied to E. littoralis, T. B. (for 
which Kurz mistook it); and also to the smaller-flowered Sumatran 

" E. cuneifolius, Miq. 

17. ErLræocarrus APICULATUS, Mast. in Hook. fil, Fl. Br. Ind. i. 407. 
A tree 50 to 60 feet high: young branches glabrous, their apices much 
thickened, rough and puberulous. Leaves coriaceous, obovate or ob- 
lanceolate-oblong, slightly narrowed to the obtuse, sub-acute, or shortly 
apiculate apex, and much narrowed to the base, the edges sub-entire or 
with coarse shallow crenations; both surfaces glabrous, shining, the 
midrib on the lower glabrescent when young; under surface pale, the 
reticulations minute, rather distinct ; main nerves 12 to 14 pairs, slightly 
prominent beneath and interarching freely within the margin, not 
scrobicnlate; length 7 to 10 in.; breadth 2°5 to 3-75 in., petiole :3 to 1 
in, thickened at the apex.  Hacemes few, mostly from the axils of 
-fallen leaves, usunlly about a fourth but sometimes half the length of 
the leaves; the rachises and pedicels softly pubescent. Flowers -9 in. 
in diam.; buds oblong, sub-obtuse or pointed, their pedicels "75 to 1°25 
^^ in. Sepals oblong-lanceolate, rufcms-pubescent outside, glabrous or 
re glabrescent inside, the edge infolded and pubescent, the midrib thickened 
from base to apex. Petals slightly longer than the sepals, oblong- 


ef -. euneiform to cuneiform, cut from one-fourth to one-fifth of their length 
Ka into numerous rather broad fimbrime; externally ad&pressed-sericeous 
Gë — in the lower half, glabrous in the upper; internally thickened and 
Wie, T = villous in the lower, glabrous in the upper, half. Torus a shallow 


— fleshy pubernlous cup. Stamens 30 to 40, half as long as the petals; 
= filaments shorter than the minutely scaberulous anthers, bulbous at the 
= base; outer anther-cell with short or long apical recurved awn. Ovary 
i, „ovoid, rufous-tomentose, pointed, 2-celled. Style as long as the petals, 
yp -conic-cylindric and pubescent in the lower half, filiform and glabrous 
I AEN in the upper. Fruit (fide Masters) “1 in, long, resembling the fruit of 
XL pn Terminalia moluccana, Wall. (not of Lemk.) Cat. 3969. 
— Penang ; Wallich. Malacca; Griffith, Maingay, No. 262, (Kew. 
Jistril b.). Perak ; Scortechini, King's Collector; common at low ele- 
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Allied to E. Kunstlors, King and to E. rugosus, Roxb. In fact I 
am inclined to believe that it is merely a form of tho latter, from which 
it should not be separated specifically. Dr. Prain has called my atten- 
tion to Wallich's sheet No. 3969, which is unmistakeably this species, 
and has nothing to do with Terminalia moluccana, Lamk. which is T. 
Catappa, Linn. 


18. ErxocaRPUS ARISTATUS, Roxb. Hort. Beng.: Fl. Ind. ii. 599, 
A tree 30 to 60 feet high: young branches of about the thickness of a 
swan's quill, smooth, thickened and rough towards the apex. Leaves 
thinly coriaceous, obovate, shortly and bluntly apiculate, remotely cre- 
nate-serrate, narrowed to the base, glabrous on both surfaces; main 
nerves 7 to 10 pairs, slender, curving, scrobiculate at the origin from 
the midrib; length 6 to 8:5 in., breadth 2°75 to 3°75 in., petiole ‘5 to *7 
in. Racemes axillary and from the axils of fallen leaves, often nearly as 
long as the leaves, 3 to 5-flowered, rachises and pedicels puberulous or 
glabrous. Flowers nearly l in. in diam.; buds cylindric, pointed; pedi- 
eels ‘8 to 1°25, or longer in fruit. Sepals as in E. apiculatus, Petals 
also as in E. apiculatus but broadly cuneiform, and lobed as well as 
fimbriate. Stamens 50, otherwise as in E. apiculatus. Ovary less vel- 
vety, but otherwise as in E. apiculatus. Fruit ovoid, smooth, 1°25 to 
1-4 in.long and 8 to ‘9 in. in diam., pulp rather thick; stone oblong, 
‘flattened, pointed at each end, — slightly ridged in the middle of ` 
each side, lin. long. l-celled, l-seeded. Mast. in Hook, fil. Fl. Br. Ande 
14.405. 2B. rugosus, Wall. Cat. No. 2659 (not of Roxb.). j 

















Andaman Islands; King's Gollector. Distrib. Brit. India in’ SS 
= Burmah, Chittagong, Sylhet, Assam, Khasia Hills and base of Eastern ` 
] z , Himalaya. - 


— "This is very closely allied to E. rugosus, Roxb.—a species originally 
discovered by Roxburgh in Chittagong, but specimens of which from 


` that province are very rare iu collections, The plants distributed under ` p 
this name by Wallich as No. 2659 of his Catalogue were not collected i" d 
there but in Sylhet, while some of them were taken from trees cultiva- — — 

x ; ted in the Botanic Garden, Calcutta. They are not E. rugosus at all, Za 


Ee ` pot E. aristatus, Roxb.; and they differ from true E. rugosus in having. ae 
=” * d j | heir oung branches ihinnerand smoother; and in leaves which are always à Lo | 
ki | En so gradually narrowed to the base and with mach — y 
sg, Their racemes are also more numerous, the petals more broad- - 
aneiform n and the stamens more numerous, (50 as against 30 to 40) an S 
2y The > of Ge fruit is thicker in Andamans specimens of this than ` in e 
— REM. Sylhel d Assam; and the stone is proportionately smaller. 


^ (There is in jen: nd ] and Burmah a plant —— Ss? to this — | 












ò 
— Tex vm 
— - TU T 





— e? 
r 


1891.) G. King— Materials for a Flora of the Malayan Peninsula. 137 
À | 

smaller leaves with very large serobicule on the lower surface nt the 

junetion of the petioles with the midrib. This has been named E. 


‘simplex by Kurz, (Fl, Burm. i. 165.) A similar form occurs in Travancore 
and has been named E. venustus by Beddome (Flora Sylvatica, t. 574). 


19. EuxocanPUS POLYSTACHYUS, Wall. Cat. 2671. A small tree: 
young shoots rather stout, minutely tawny-tomentose.  Beaves corince- 
ous, pale when dry, elliptic to elliptic-oblong, abruptly and shortly acumi- 
nate; the edges rather remotely serrulate except at the base, sub-entire 
when old ; the base broad, rounded ; upper surface glabrous; the lower 
sparsely and minutely sub-adpressed puberulous, the midrib pubescent 
main nerves 7 to 10 pairs, ascending, curving, prominent beneath, the 
reticulations minute, faint: length 5:5 to 7:5 in., breadth 2:25 to 3-5 in. ; 
petioles ZA to 4 in, minutely tawny-tomentose, slightly thickened at 
the apex. Nacemes slightly longer than the petioles; the rachises, 
pedicels and ontside of sepals densely minutely tawny-tomentose. 
Flowers 35 in. in dinm., their pedicels “4 in., recurved, buds sub-globose. 
Sepals ovate, acute; inner surface glabrous, except the pubescent edges, 
the midrib thickened.  Peíals elliptic, little longer than the sepals, the 
apex obtuse, sometimes slightly lobed, not fimbriate: villous on both 
- surfaces, the hairs on theinner reversed. Torus of 5 retuse thin densely 


. villous glands. Stamens half as long as the petals: filaments nearly 


as long as the hispid-pubescent anthers; cells subequal, awnless, beard- 
less, Ovary ovoid, blunt, densely villous, 2-celled, Style about as long 
as the ovary, puberulous. Fruit oblong, blunt, *6 in. long and '35 in. in 
diam, smooth, glabrous; stone minutely but sharply rugose, l-celled, 
I-seeded, pulp thin and slightly fibrous. C. Müll. Annot. de fam. 
 Elmocarp. 20, f. 13; Mast. in Hook. fil. Fl. Br. Ind. 1. 403. 

Singapore; Wallich, Hullett, Ridley. Malacca; Maingay, Nos. 264, 





M 


—— 266; (Kew Distrib.). 


f 


| 20. "EnxocagPus Jacktanus, Wall. Cat. 2679. A tree 40 to 80 


>”, 


feet high: young branches stout, densely rufous-tomentose. Leaves 


| eoriaceous, ovat 
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axillary, shorter than the petioles, the rachises pedicels and outside of 
sepals softly rufons-tomentose. Flowers 25 in. in diam. ; their pedicels 
about *25 in. long, recurved. Sepals 4, ovate, acute; inside puberulous 
with infolded tomentose edges, the midrib thickened: Petals 4, very 
little longer than the sepals, oblong, slightly obovate, obtuse, shortly 
B- to 10-toothed, villous outside, glabrescent inside, the edges villous. 
Torus a shallow rufous-villous cup. Stamens about 12, shorter than the 
petals, scaberulous, the filaments about half as long as the anthers; 
anther-cells slightly unequal, pointed, the longer sometimes with, but 
usually without, a minute tuft of white hair. Ovary (absent in most 
flowers) ovoid-oblong, glabrous, imperfectly 2-celled, one cell only 
perfect. Fruit ovoid, tapering at each end, smooth, shining; pulp thin, 
slightly fibrous: stone sharply rugulose, crustaceous, l-celled. 1-seeded. 
Monocera ferruginea, Jack Mal. Misc. ex Hook. Bot. Misc. ii. 86. 
Singapore; Jack, Kurz. Penang; Curtis, No. 465. Malacca; Griffith, 
No. 693; Maingay, No. 259, (Kew Distrib). Perak; King's Collector; 
e common at low elevations. 7 
This species approaches E. glabrescens, Mast. but is larger in all 
its parts and much more persistently tomentose. This is unrepresented 
- by any Wallichian specimen at Kew, and is therefore referred to by 


Masters in the Flora of Brit. India only in a note (i, 409). ^ 
91. ELÆOCARPUS GLABRESCENS, Mast. in Hook. fil Fl. Br. Ind. i. 
> 403. A tree: young branches and petioles densely rafous-tomentose. 
— Leaves coriaceous, ovate to ovnte-lanceolate, acuminate; edges entire, 
a slightly revolute; base rounded or slightly narrowed; upper surface ` ` *F 
be | S : glabrous, the midrib pubescent; lower surface at first rufous-pubescent ` 


— CS nitimately glabrescent or glabrous, the reticulations minute but distinct: 
F |J gain nerves 5 or 6 pairs, prominent beneath, spreading, curved: length 

y — 95 to 3:5 in, breadth L'2 to l'6 in.; petiole 1°25 to 1:75 in,, slightly 

— — thickened at the apex, glabrescent when old. Racemes rather longer 
dem than.the petioles, axillary and from the axils of fallen leaves; rachises — 
— and pedicels sparsely pubescent. Flowers ‘25 in. in diam., the pedicels a 
— SONI rved. Sepals 4, sub-erect, ovate-lanceolate, thick- ` — 
= abont“? in. long, recurv epais ^, —— SE | Vd 
i med at the base, pubescent outside, glabrescent inside with puberulous Sues 
edge the midrib thickened. Petals 4, slightly longer than the sepals, — E 
ES lani r, the apex obtuse and with 6 to 12 short unequal teeth: pubescent ` ` Ee 





















glabrescent inside, the edges shortly villous. Torus a very ` — 
Sr cup. Stamens ns 10 or 12, shorter than the petala Siemens 
Ai aera unequal, slightly pointed, — — 
| S - 
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— 3 Maingay No. 256 (Kew Distrib.). Penang ; Stoliczka ; on 
Government Hill at 2,500 feet, Curtis, No. 1092. 

The Malacca and Penang specimens agree with a specimen at Kew 
which Miquel has named E. fomentosus, Bl. The two species are no 
doubt pios together: but Blume describes the leaves of his E. tomen- 
fosus, as ' setaceous-denticulate" which is not the case here. This tree 
appears to be uncommon, for Herbarium specimens of it dre very few. 


22. ELZEOCARPUS PUNCTATUS, King, n. sp. A small tree; all parts 
glabrousexcept the puberulous inflorescence ; young branches thicker than 
acrow-quill, rough. Leaves coriaceous, oblong-lanceolate, acute, the edges 
cartilaginous, crenate or serrate, sometimes with a short seta on euch 
tooth, the base much narrowed into the petiole, entire: both surfaces 
nor, ; main nerves 8 to 10 pairs, slender but distinct beneath as are 
the reticulations : length 1°75 to 3 in., breadth *5 to 1*1 in. ; petiole :2 
Eé - — to 3 in., channelled in front. — axilary and from the axils t 
Er fallen leaves, much shorter than the leaves; rachises and pedicels pu- 
Ka berulous, becoming glabrescent. Flowers "25 in. in diam., their pedicels 
— 2 in. recurved. Sepals 4, oblong-lanceolate, sub-acute, puberulous on 

-— . both surfaces, the edges thickened and pubescent but not recurved: 





midrib thickened inside. Petals 4, obovoid-oblong, apex obtuse with 5 

B. -  to7 short broad teeth, glabrous. Torus a shallow wavy pubescent cup. 
Map Stamens 8 to 12; filaments less than half as long asthe scaberulous 
E obtuse beardless awnless anthers: the cells sub-equnl. Ovary ovoid, 
— glabrous, slightly grooved, 2-celled, Stule about as long as the ovary, 

















_oylindric, grooved, puberulous. Fruit oblong-ovoid, pointed, narrowed 
to both ends, glabrous, shining, pale, 5 in. long and ‘25 in, in diam. ; 
* pulp i thin, and slightly fibrous; stone crustaceous, sharply rugose, 1- 
Wé led by abortion, l-seeded. ‘Elaeocarpus Acronodia, Mast. in Hook. fil. 
ut . Br. Ind. i. 408 in part, Acronodia punctata, Bl. Bijdv. 123; Miq. FL 
e M OR ges | 
jx c . pt. 2. p- 213. 
aret Perak on Ulu Batang Padang, at 5000 feet, Wray. Malacca. 
Tee 
Eme Distrib. Java, Sumatra. 
i "The leaves cf specimens from Java and Sumatra are larger than 
E hose m Perak and have numerous black dots on the lower surface, 
4" ^ ha eas those from Perak have no such dots, In other respects the 
| ens agree: but the Perak material which I have as yet seen is 
The plant issued by Wallich as E. punctatus, (No. 2676 of his 
wi og t yis not the Acronodia punctata of Blume, but an altogether 
at Wallich’s specimens are very bad, and Dr. Masters 
i, 406) suggests hat perhaps the leaves are those of a 


5 poit they belong to a species of Parinariwm.- 
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23. Etxocarros Mastersin, King. A tree 30 to 50 feet high:* 
young branches as thin as a crow-quill, smooth, puberulous; otherwise 
glabrous except the inflorescence. Leaves thinl y coriaceous, Oblong- 
lanceolate to ovate-lanceolnte, acuminate, often caudate; the edge 
slightly cartilaginous, remotely and faintly serrate, the base cuneate ; 
both surfaces shining and with the rather transverse reticulations 
distinct; main nerves 6 to 8 pairs, faint, spreading, interarching with- 
in the edge : length of blade 2°75 to 45 in., breadth *8 to 1-4. in.; petiole 
'5 to '75 in, slender. Racemes few-flowered, less than half as long as 
the leaves, from the axils under the apex; rachises and pedicels puberu- 
lous, becoming glabrous. Flowers ‘2 in. in diam.; buds narrowly ovoid, 
pointed. Sepals 4, ovate-lanceolate, subacute, puberulous or glabrescent 
outside: glabrous inside on the lower, often puberulous in the upper 
half and slightly on the infolded edges. Petals 4, oblanceolate or nar.” 
rowly. euneate, the rounded apex with about 15 short teeth, thickened 
towards the base, veined, glabrous. Torus a very shallow wavy pubes- 
cent disk. Stamens 8 or 9, shorter than the petals, filaments nearly as 
Jong as the sub-scabernlous anthers; the cells blunt at the apex, awn- 
less. Ovary (absent in many flowers), ovoid, blunt, glabrous, 2.celled. 
Style about as long as the ovary, thick, cylindric, grooved, glabrous. 

= Fruit ovoid-globose, the apex slightly pointed, smooth, 28 in. long and 

CS "25 in. in dam, : pulp thin and without fibres: stone smooth, cartilagi- 

-y nous, l-celled, l-seeded. Elaeocarpus Acronodia, Mast. in Hook. fil. Fl. 

—— Br Ind. i. 401, in part (excl. syn. Acronodia punctata, Bl.). | 

Malacca; Griffith, No. 681; Maingay, No. 261, (Kew Distrib.). 

g Singapore ; Hullett, Ridley. Perak; common at low elevations, Kiug's 
— Collector, Scortechini, Wray. 


ENZ This is a true Acronodia allied to A, punctata, DL ( = Elæscarpus 
rem punctatus, King, not of Wall.) but is distinguished by its less acuminate 
—— longer petiolate leaves, slightly different flowers and smaller more glo- | 
Ge bose fruit. This occurs at low elevations and is a tree whereas the Së 
—— — other is a shrub and is fonnd as high as 7000 feet, ge * 
am vi Y H e. a? 
K NA Ka, | EXCLUDED SPECIES. Pa gree 
E - ErxocanrUS PUNCTATUS, Wall. Cat. 2676 is, (as Kurz pointed out) = 
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A". iR. 
— — The chain of the Lesser Sunda Islands, extending from Java east- 
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V. points of view, but especially from the ethnologist's. For, whereas a 





: f di in India in the time of Manu, and sutteo, extinct sery- 
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civilization. In Sambawa* there are four Muhammadan kingdoms of 
considerable age, while a few tributary heathen tribes, but little inferior 
to them in refinement, inhabit the mountains. In part of Flores, the 
governing race is a tribe of Muhammadan slave-traders, the curse of all 
that region, and the pagan mountaineers are in a more or less savage 
state. In Sumba and Timor there are independent heathen tribes. In 
Solor, Savu (better written Sau or Sawn), and Roti a large part of the 
population is Christian. The Dutch have no possessions in these 
islands, except the town of Boleling in Bali, the fort at Bima in Sam- 
bawa, and the neighbourhood of Kupang in Timor. But owing to their 
command of the sea, they have a considerable, and I believe an increas- 
ing influence with the trading community, and with many of the native 
princes. At the present moment they are ti ‘ying to get possession of 
Middle Flores, where tin has been discovered, and, if successfnl, the 
occupation must have the happiest effect on all the surrounding e 
From the philologist's standpoint, all the dialects from Bali to 
Kupang belong to the Javanese branch of the Polynesian family. In 
Eastern Timor and the islands beyond, some of the languages are of a 
totally different type, probably that of the original Negrito inhabitants. 
As regards race, no part of the world excels these islands in in- 
terest. In and east of Timor, the prevalence of wavy or frizzly-haired 
tribes, generally of low stature, 4mdicates the Negrito as the first occu- 
pant. In Sumba the Polynesians are still numerous, and form the 
ruling race, while traces of them occur in Sambawa,t and even in the 
mountains of the Celebes. "The people of Roti are a strikingly hand- 
some tribe looking somewhat like the better class of Tamils or Telngus, 


and their origin is certainly a puzzle. Mr. Wallace suggests that they 


may be of Portuguese blood, introduced by some unrecorded shipwreck. 
But they themselves say they came from Serang (Ceram). A some- 
what similar race occurs at Melolo in Eastern Sumba, and, I hear, in 
Flores. In Savu, the people have an obvious strain of Negrito blood, 
but some resemble the Rotinese, while universal tradition ascribes their 


* So pronounced, also sometimes pronounced Sembawn, or, if written ín the 


—J Hunterian manner, Sambáwá. The Dutch call it Soembawa, which ia not only 


incorrect, bat confuses it, with Samba (Soemba). It is remarknble that the in- 
habitants of the island have no name for it, Sambawa being simply the namo of the 





western saltanate, Nothing conld more surprise a native of Bima, than to be told 





Been on the snnt island The same is trne of Flores, for 
that pretty word is purely European, and there is no native name for tho whole 






neighbouring islands are to stand ns Soenda, Soemba, and Soembawn ! d 
` "t Lengotn, the glarang or headman of Koja in the mountains of Sambawa, is a 





: I sco that the island Dutch propose to call it “ Soenda" so that those 
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origin to Sumba, and their language scarcely differs from Sumbanese. 
In Sambawa, Lombok, and Bali, the flood of Mongolian immigrants has 
swept away nearly all traces of the original inhabitants, and the people 
are indistinguishable from the Malays or Siamese, The same race has 
entered all the islands, I do not think there is a single island in the 
Archipelago or the Pacific where the Mongolians have not profoundly 
modified the original population, whether Polynesian or Negrito. In 
Sumba the mixture is of great interest, because it presents the same 
features as in New Zealand and among the eastern and higher tribes 
of American Indians, namely, a race chiefly or largely Mongolian in 
blood, but Polynesian in language and manners, and ruled by a princely 
caste of genuine Polynesian blood. Till I visited Sumba I had no 
idea of the possibility of this state of affairs so far west. But since 
then I have been struck with the prevalence of Polynesian features, 
and even to a certain extent of Polynesian manners* among the higher 
tribes between Assam and Burma, namely, some of the-Naga tribes— 
the Angamis, Lhotas and Kachhas —the Chins and the Lushais. This 
country may well have been the starting point of this fine race, whence 
they have extended their conquests eastwards to New York and Yuca- 
tan and westwards to Madagascar, and where, judging from what I 
saw, they may yet survive after their extermination, now so rapidly 
going on, is complete everywhere else in the world. 

Mr. Alfred Russell Wallace has formed all the Lesser Sunda islands, 
except Bali, separated from Java only by a narrow strait, into his 
Timorian division of the Austro-Malayan region. So far asthe birds are 
concerned, he seems to have had good' reason for this, for out of 160 
land-birds known from the group, just half are found nowhere else, 
a larger proportion than exists even in the peculiar Celebesian fauna, 
On examination, however, it does not appear that the group is a zoolo- 
gical province in the same sense as is the Celebes. Is that island, a 
E ^ great number of peculiar species, and a certain number of peculiar 
Er e genera, range over the whole island from Menado to Macassar. But 
the Timor group contains hardly any peculiar genera,f and the peculiar 
i “species are generally confined to one or two of its component parts.} 










ub "ee ^ As regards language, the euphonic and structural rules nre remarkably 
— — alike, but the roots of Naga words are generally aa wholly different from those of 
— — ë the Pacific islanders, ns theirs are again from those of the American Polynesians. 

E^ Séi De. + Two genera of butterflies, Anciatroides and Jatana, have been described 
| — — from Timor only. But I must confess that I cannot find in either any generic char- 
-— meteor r separatin ing it from ita allies. 

CPRO — —— the British Museum Catalogne of Birds as far as compftted— 
í — “and Picide— 1 I find their digtribntion na follows. No genera are mentioned 
ba. as peor inr to tho Timor Group, orto any part of it, Only two species aro- men- 










deg ND 
o 


OWA 


144 W. Doherty—The Butterflies of Sumba and Sambawa, Ze [No. 2, 


It is simply & long string of islands which has received waifs and strays 

from various quarters, the eastern ones, Timor, Timor Laut and pre- 
sumably Wetter, chiefly from the Moluccas, New Guinea, and Australia, 

the western chiefly from Java. As the stream of Javanese immigrants, 
crossing narrow seas, is regular and unceasing, the species from that 
quarter have had fewer opportunities of differentintion, while the visi- 

tors from the eastward have for the opposite reason generally become ^ 
distinct. This renders tho fauna of the eastern islands more interesting 
to the naturalist, and Timor Laut, Wetter,* Sumba, and the high country 
of Timor, offer a field of unusual interest. 

But Lombok Strait, now known in science as Wallace's Line, after 
the great naturalist who discovered its faunal importance, is neverthe- 
less an important frontier, cutting off a host of Indo-Malayan forms} 
from Lombok and the islands eastward, and a few Austro-Malayan 
forms, such as the cockatoos, from Bali and Java. However, it seems 
hardly so deep as Mr. Wallace supposed,T and it is not impassable even 
to mammals, seeing that the tiger has of late years crossed it, and is now, 


tioned as common to the Indian and Australian regions, passing through those 
islands, but no doubt a few additional wide-ranging forms could be added, 


Timor. 
Pecnlinr species, ES ans LS CL SCH D 
Extending to Flores only, — Ge s 5 
” » Lombok only, one TT See 2 
" » Bali, » ane a Ge 2 
Indo-Malayan, sis ix * C 
Austro-Malayan, waa one Co gn 3 
54 
Lombok, Sambawn nnd Flores. 
Peculiar species, way AD (Flores 4, Lombok 4, in com, ` 
Extending to Timor only,... 7 mon 7). 
Indo-Malayan, 4H. ` - 
Austro-Malayan, a o 
50 
So that only sevon species (or nine including the two extending to Bali) are 
confined to the group, as a group, and no Austro-Malayan species extends west of d 


"Timor, while the Indo-Malayan species are numerous, 
e Nothing whatever is known of the birds of Sumba, 











GE . * The island of Wetter seems to be wholly surrounded by deop sea, and merita 
! ` Fiho depth of Lombok Strait, as now given, seems hardly over fifty fathoma / 
the deepest part of the shortest line across jt, There aro sevoral islanda in they ` 
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I hear, making fearful ravages among the herds of ponies for which 
Lombok was once celebrated. As the dividing line between homologous 
species, Lombok Strait is probably less important than Ombai or even 
Sumba Straits. I should rather call it the boundary between the Indian 
Region and the neutral zone beyond, than that between the Indian 
&nd the Australian regions. 
Sumba is one of the largest of the Lesser Sunda islands, having 
an area probably exceeding six thousand square miles, for the unex- 
plored southern coast-line, drnwn on the maps as concave, is really con- 
vex, giving great breadth to the island.* It is called Sumba or Humba 
(the S and H being interchangeable here and iu Savu, which is general- 
ly called Hau by the natives) by all the tribes inhabiting it, but on the 
maps the more usual names are Chendana (Tjendana), Sandelhont and 
Sandalwood, names of the same significance, given not because, as has 
been stated, sandalwood is exported, but because that tree is said to be 
tabu (or palili as the Sumbanese say) to the inhabitants, so that if 
any one chances to break a twig of it, he is cut into small pieces, and 
scattered about under the sacred branches. At least, that is what the 
| Malays say, but the Sumbanese, both the mountaineers and the coast- 
dwellers, entirely deny the existence of the tree on their island. 

Deep sea separates Samba from Flores, the high peaks of which 
are distinctly visible from Nangamesi Bay, but a bank covered by 
50-80 fathoms of water, connects it with Eastern Sambawa, while on 

the side of Savn and Roti there is apparently deepsea again. No part of 
the coast has been surveyed even in the most cursory manner, but on 
dÉ account of the development of the herse-trade, the nor th-east coast from 
i Laura to Réndi has become pretty well known to Arab and Bugis 
— skippers. Except Tarimbang, which has not, I believe, been visited for 
—— generations, there is no harbour any where i in the island. The roadstead 
* of Waingapu or Wayapu, the chief port, is difficult ofeaccess, lying be- 
— two long coral reefs laid bare at low tide. 
oe Xhe aspect of the north coast of Sumba is most forbidding. Long 
— naked headlands—Sasa, Ngarulubu, Mandolu, famous for their horses— 
' E, X; piu into the sea, marked with the lines of raised beaches. AN 
* "Te his side of the island, for as much as forty miles inland and up toa 
e height of two thousand feet, is covered with a sheet of coral overlying 
Rees, t The coral must be of considerable age, and is often 
inarily hard, reminding one of the ancient metamorphic lime- 

















e southern coast of Sambawn is set down quito wrongly on tho "eps ns I 
venus from the top of Harnhasa. 
E Nena — the sandstonp is uncovered, forming hills curiously carved and 
. 4 — 
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stones of Greece, in Bootia and Arcadia, Its surface is infinitely rough 
and broken, capable of destroying the stoutest boots in a few days. It 
is owing to this that the Sandalwood ponies develop such hard hoofs 
that they rarely require to be shod. Fortunately, wherever the ground 
i$ level, the coral is hidden by a coating of indurated clay like laterite, 
and the native paths keep to this as much as possible. A scanty growth 
of grass, especially the horrible spear-grass, which renders travelling 
almost unendurable, covers the coral. Wherever the surface consists of 
irregular piles of jagged fragments, bristling with needle-like points, 
and full of deep rifts and well-like cavities, a dry, thorny jungle 
grows, since horses cannot find foothold there, nor fire reach it. The 
grass is burnt every May or June, and for some months later, the country 
is as black as a coal, but travelling is easier and is usually done at this 
season. In some places the soil is exceedingly rich, and the population 
dense, especially in Melolo and Laura; but the country is everywhere 
dreary, and is far from green even justafter the rains. Nevertheless 
this region, the north-east coast from Laura to Réndi, is the civilized 
part of the island, and the seat of all the larger states. The coast 
itself is generally uninhabited for several miles inland, owing to the 
depredations of the Endinese pirates. The heat is terrible, but the 
coast seems singularly healthy, and the climate is more like that of 
Northern Australia than of the Indian Archipelago. p 
Till I came to Sumba, no European had ever visited the interior. 
Learning from the natives that a well-wooded nnd watered tract, existed 
inland, I pushed across forty miles of a desolate coral wilderness and 
reached a wholly different countey. At Pada Dalung, and thence 
to Mandas* (south-west) and Karita (south-east), and, I was told, to 
Tarimbang on the south coast, the rock is stratified and calcareous, 
apparently a soft decomposed chalk, and in one deep ravine I saw some 
huge round boulders which may have been granitic. The interior of the 
island is a great plateau, somewhat hollowed out in the middle by the 
river Kambéra, which rises in the forests around Léwa, and in that 
called Kótikujara or the Horse's Head, west of Mandas, flows eastward, 
and near Mandas is a considerable river in deep jangle, difficult to 
ford, haunted by crocodiles, and much larger in volume than at its 
mouth seventy or eighty miles below. Indeed most rivers of northern z 
= fumba tend to disappear on approaching the coast. The table-land is * 
iat in general outline, but deeply cut by an infinity of exceedingly steep 
| ravines each with a clear swift stream. Flat or steep it is everywhere the 
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at Tabundung and one or two other exceptional places, they are wholly 
trackless and serve as the boundaries of hostile tribes. West of Mandas 
the country appears to descend steeply into the Indian Ocean. This 
slope was described to me as covered with high forest, with a heavy, 
rainfall* and a coast so stormy as to be inaccessible during the greater 

. part of the year. The height of the tableland of the Kambéra is 
usually about 1500-2000 feet; the hill at Pada Dalung must be about 
2500 feet above the sea. The climate of this region is delicious. South- 
east and north-west the country rises, and by its upward trend conceals 
whatever high mountains may be in that direction. The great isolated 
massif of Tabundung, covered with high forest, lies south of Pada 
Dalung, and must be about 4000 feet high. East of this is the unknown 
lana maringu (cold country) of Masu, which lies back of Melolo, and is 
sacred ground. No war may be fought there, and the buffalo and horse 
have run wild, since those that escaped thither might not be caught and 
brought back. Masu is the Olympus of the Sumbanese, regarded as 
the original home of their ancestors, and the place whither their own 
souls shall go after death.t 

West of Pada Dalung the country again rises, and beyond Léwa 
Paku (Old Léwa, the original demesne of the present king of Léa. who 
now owns all the middle part of the interior platenu), nnd the sources 
of the Kambéra, lies another ' cold country," probably of considerable 

" height and extent. This is inhabited by rude mountain tribes, not yet 
visited either by Europeans or by the Arab and Bugis traders. West 
of Perwatana and Anakala, on the border of this region, which is called 
by the general name of Wayéwa, lies a great forest, and then comes 
Kodi, beyond which the land sinks precipitously into the sea near 
Gaura or Garu. 

A volcano has been said to exist near Tarimbang on the sonth- 
western const. But some people of that state told me this was quite 
antrue. However, the mountain of Tabundung, which I did not succeed 
in reaching, may possibly be of volcanic origin. This district, though 
rather out of the way, seems to be the best accessible collecting-ground 
on the island. 








*" In Java and all the islands to the east of it, with the possible exception of 
— Timor, the rainfall is far greatest on the southern and south-western sides, Thus 
— mt Tjilatjap (south coast of Java) the rainfall is 170 inches, at Surabaya 65, At 
— "Bima in Sambawa it is 38 inches. At Waingapn in Sumba it can hardly be more 
than 20, while at Pada Dalung it mnat be fully 100 inches. 
— — . The Muhammadans of Sambawa, call their Heaven by the SanskriP'name 
a „Borza (Swargn), nud, I believe, say if lies in some distant mountains to the westward, 
| 0 perhaps a 












idea derived from the Hindus of Java. Hell is called Anaraka. 
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The upland forests of Sumba are less luxuriant than in Java or 
Sumatra, and are singularly free from thorns and underbrush, but 
many of the trees reach the height of a hundred feet, and some of the 

Jigs are of enormous girth, The only bamboos on the island occur in 
the dry valleys near the coast. Palms, except the lontar or palmyra, 
and a few arecas, are exceedingly scarce. The Endinese, who import - 

 eocon-nuts, always destroy the germ of each nut, which perhaps accounts 
for the absence of this useful tree. 

Of the animals of Sumba I can say but little. The natives think 
there are three kinds of monkeys, but I saw only the Macacus cynomolgus, 
which is very common and tame. A deer like the Cervus muntjac is 
said to be common, as well as another with large branching horns, 
which they call by the Malay name of risa, Wild pigs abound, and a 
wild cat. Among birds, cockatoos are so numerous that I have seen the 
trees white with them; the species is the common lemon-crested one. 

Among domestic animals’ there are pigs (wei or wawi), goats, fowls 
(manu, a Javanese word), a few buffaloes (kalambua, a softened form of 
the Malay kribau), cats (kamembu), dogs (ashu), and pigeons, Buffaloes 
are used chiefly for ploughing and for funeral sacrifices. They are the 
largest animals of which the Sumbanese have any conception, and a 
huge, ferocious kangaroo-hound, who goes about with the king of Léwa 
as a very efficient body-guard, has been called by the awe-struck natives 
the zz Roaring Buffalo.” Fowls are used chiefly in taking auspices, and 
pigs and mares are the animals generally employed for food. 

Horses are the most valuable product of the island, and “ Sandal- 
wood ponies” are perhaps the best in the world, and well known as far 

as Rangoon and Hong Kong. They are called jara, a word which, 

r like the Malay kuda, is derived from the Sanskrit ghora. "The horses 

Y - live unguarded in troops of twenty or thirty, each having its own range 
of pasture, the limits of which are carefully respected. Being very 

curious, they used to follow me for miles over all obstacles, but never 





E dared to cross the ravine which bounded their beat. The colts generally ` ` e 
— follow the leading stallion (and not their dams) in a long string, which ` D 
` E cde a most absurd appearance, The mares are rarely ridden, and as in d 


Sambawa are kept for breeding and for food.* Only stallions are . 

"The trade is wholly in the hands of the Arabs and Bugis, — Ce, 
1c carry tho hors@-to Surabaya in their own vessels nt a fixed timo | 
ECH pring . The Lier? e are the best rough-country riders Thavo 
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ever seen, (and I have lived among the Turkman, Bedawin and Lliats), 
galloping bare back down the steepest slopes. On foot they are a 
singularly helpless people, and would rather ride twenty miles than 
walk one. They are fond of their horses and give them the most ornate 
names, those of mine being interpreted to me as “ Beautiful Flower," 
" Wind in the Grass,” and “ Lightning." No woman is allowed to 
mount a horse, and I have seen a princess on foot while her attendant 
slaves were mounted, 

The staple food in Sumba is millet (usukanu or uhukanu) and maize,* 
generally planted alternately, and rice (usuberesu or white grain), which 
is hard to obtain except on the coast. The wet cultivation of paddy is 
unknown,t though the late king of Taimanu tried to introduce it at 
Yawahapi-Lukukatoba. Maize is usually eaten parched. Meat is only 
eaten on great occasions, and there are scarcely any vegetables. Curi- 
ously enough, the use of toddy (palm-wine) is unknown, though so com- 

. mon in Flores, Savu, and Roti, and even itf the Muhammadan parts of the 
Celebes. Considering the wealth of the people, and the cheapness 
Of Java rum, the Sumbanese are a sober people, and most of the 
mountaineers have never tasted spirits. The use of betel is universal. 
Salt is very scarce and dear. r 

The people of Sumba do not probably number less than 100,000, 

E: Ki  &nd perhaps much more if Laura and Melolo are really as populous as 

| they are said to be. A small colony of curly-haired Savu people are 
settled at Waingapu and Kabaniru, and a similar race at Memboro. 

? Some of the Melolo people are said to resemble the Rotinese in feature. 

Ka Otherwise, the bulk of the people may be said to be Mongolians re- 

Le a=  sembling the Javanese, with a Polynesian aristocracy.$ The former are 


















Se? — * Maize is probably a recent introduction, but I could hear of no tradition on 
` We ien A common species of sorgham growing in marshes is called “wild 
aA m ize." In many of the islands, tho word jawa or Javanese is applied to maize, 
C |. showing whence it came. In Samba the word is water, but in Savu water-jawa, in 
" be: 1 E mbdla, in Timor påla, in the Moluccaa milu, in Ende (Flores) simply jawa, in 
" a (Flores) bat, in Sambawa base. The word jawa is applied to anything forcign. 
s are culled “white Javanese,” and [I was generally known in Sumba as 
bu maremta jawa or the King’s son from Java. 
f The Do Donggo of the mountains of Sambawa have some of the finest wet 
y fields I have ever seen. Yet they are far inferior in capacity to the Sumbanese, 
preserve n curions memento of their recent savage state in an annual three days’ 
g » to the mountain-tops, where they sleepin the open and live wholly on 
gam mo they kill, leaving the villages guardediby the dogs tied up in the honses. 
ES the western hill-tribes may belohg to a lower race. The Kodi people 
 ofshort stature, and to turn the toes iawards« in walking, eMPecially 
“walk like a Kyli woman " ig a staple joke, —— strongly 
e genae of humour. 
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the same as everywhere. The latter are tall, light-brown men, of some- 
what slender, but graceful and manly proportions. The face is rather 
long, with a Roman nose and a finely-monulded chin; the hair is straight, 
rather dry and stiff, and a beard is not generally worn. The women are 
often of a refined and high-bred, though somewhat grave and melancholy 
beanty, contrasting strangely with their barbarous condition. The 
quiet dignity of the men is in striking opposition to the innate vulgarity 
of all Mongolians from Turcomania to Malayana. 

The Sumbanese, both men and women, wear a large loose mantle 
of Manchester cotton dyed black in the mnd of the rivers. The women 
wear also a short black skirt, and on gala occasions a black jacket 
tastefully embroidered with beads and small cowries. The men wear a 
waisteloth, a turban, a huge ivory armlet, and a heavy belt like that 
worn by the Greeks and Albanians, containing their krisses and parang. 
They always go about with a square mat-work satchel, generally of very 
pretty design, containing betel” They exchange betel with everyone they 
meet outside their village, as a sign of peaceful intentions. I had to 
carry a supply about also, and never dared to decline it, though it 15 not 
at all nice, for the Sumbanese could only explain a refusal as a sign of 
hostility, just as Bedawin would excite at the refusal of salt. Bows are 
unknown in Sumba, and so are fire-arms, but a man goes nowhere 
withont two spears, which are never laid aside for an instant. In the 
remote district of Mandas, I was amused to see that my visitors had 
covered their spearheads with sheaths tied on with thongs, as if to 
reassure me, reminding me of the old Norse custom. 

“ Thoreat was the Wrath of Sigurd laid fast in a silvor sheath. 

And tho peace-strings knit about it, for the blade was fain of death, 
And 'tis ill to show such edges to the broad blue light of day, 

Or to let the hall-glare light them, if ye liat not play the play." 


` The Kambéra langnage is understood over the greater part of the 


a 


jsland, but Gaura and Laura in the west have languages of their own, 


and the Memboro dialect is very distinct. All these are closely allied 


to the Javanese and the languages of Sambawa and Flores. I have 


E taken vocabularies of a number of these, which I hope to publish some 
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tortoises, prawns, ships, men, deer, etc., but all so conventional in form 
and so harmoniously arranged that the effect is good. The men also 
make nets and ropes, both of excellent quality and largely exported, 
and at Kadungu (Memboro) good pottery is made, The chief exports 
are horses, slaves and edible birds-nests, 

There are three castes of Sumbanese, the maremba or lords, the 
kabisu or freeborn citizens, and the fowata or slaves, the latter being the 
most numerous. 

The ruling classes marry chiefly among themselves, and are inter- 
related in a most puzzling fashion. Marriages are arranged by the 
parents, and are of two kinds. If the wife is bought, whether with 
money or with service, she enters her husband's tribe. In this case 
she is his property, and he can kill her if he likes. If he pays nothing, 
he enters her tribe; but this is less usual. Polygamy is not common, 
but if a man’s sisters-in-law remain unmarried, I believe they are 
after a time considered as his wives. The Sumba women make faithful 
wives, but before marriage incontinence is universal, and every girl, 

| slave or princess, has her price. Infanticide and abortion are very 
common, and it is probably largely for this reason that the population 
is not increasing. Islam always, and Christianity often check this evil, 
so that the population is large and increasing in Muhammadan Ende 
and Sambawa, and again in Christian Roti and Solor. The old are 
treated with great respect. The Sumbanese struck me as a brave, 
honest and truthful people. But they are too proud to work for others, 
and will never become a thriving agricultural race like the Javanese. 
i | Exogamy is usual, and the rules of intermarriage are often incon- 
T — veniently complicated. For instance, I hear that Kanata men can 
" "y marry only Lakoka women, and Lakoka men only Soru women. Now 
e AT? ^Lakoka* and Soru are small independent states in the interior, while 
—— ‘Kanata (or Lubu) is fifty miles away on the coast of the Taimanu state. 
SI ONES Apart from the wars of extermination waged now and then by the 
d) great chiefs, disputes are continually going on between neighbouring 
— tribes, generally concerning boundaries, horses, or women. They are 
vec ` usually settled without much bloodshed in the following manner. The 
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abuse and defiances in the Homeric fashion, till the proper degree of 
excitement is reached, upon which they charge, fighting with spears 
and shields. As soon as anyone gets speared, his side acknowledges 
itself beaten and pays n fine, while the others celebrate their victory 
with much noise and feasting. The horses on these occasions are 
decorated with collars of white horse-hair, and immense frontal tufts, 
giving them a most ferocious look, and are said to enjoy the fighting 
thoroughly. Sham fights, very similar to the real ones, and quite as 
dangerous, are often held. But horse-fights are the characteristic 
amusement of Sumba. Two stallions and a mare are placed in a little 
enclosure, and the former fight till one is dead. On great occasions 
there is dancing, generally performed by women, and sometimes a poet 
will sing the praise of his forefathers, exhibiting the skulls of their 
conquered enemies which have descended to him. The musical in- 
struments in use are drums, gongs, and a guitar with two copper strings. 

The dead are buried,* household articles being broken and thrown 
into the grave as in the Nicobars. A large oval horizontal slab of 
stone surrounded by small upright ones, marks the grave. The bodies 
of chiefs are exposed on the mountains for months after their death. 
When a propitious time forthe funeral comes, a great feast is held, 
many buffaloes, pigs and mares are killed and eaten, and a number of 
slaves, both men and women, are strangled and thrown into tho grave. 
When I was in Sumba, the body of the late king of Taimanu had 
been lying exposed at Semparingu for more than a year, 

I cannot say much about the religion of Sumba. The island 
presents à remarkable contrast to Sumbawa in this respect. In Sumba, 
though there are a few ratus or professional magicians of little influence, 
the chiefs are the real religious leaders, and it seems to me that the 
union of church and state in the hands of practical men managing large 
temporal affairs lras kept superstition in bounds. In Sambawa, both in 
the heathen and in the Muhammadan parts, the jukis or sorcerers are 
the descendants of the old local chiefs, now replaced by a centralized 
bureaucracy. Reduced to mere tricksters and jugglers dependent for 
| their food on the popular faith in their magic powers, they have made 
"E the people as superstitions as any in the world. The same is the case 


 —* The Do Donggo in Sumbawa ate buried sitting, but I can find no note of the 
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custom. 
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s Tt On the death of a Sultan of Mbojo (Bima) in Sambawa, 199 buffaloes are 
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with the heathen Do Donggo.* Here the sorcerers hold a higher rank as 
juhi Perafu or priests of the god Perafu. But all temporal power is in 
the hands of the glarangs or headmen. The result is, that the mori, or 
ancestral spirits, and the Ancha, or demons, are never out of peoples’ 
minds, everything seen or done has some good or evil significance, there 
are sacred trees, mountains, springs, stones, and animals, while every spot 
is the scene of some absurd legend, Each village has its priest's house, 
priestess's house, and its tuna Perafu or house of Perafu, closed, empty 
i and of very archaic make. Belief in the evil eye, in the nnluckiness of 
a thousand acts and signs, in the constant presence of evil demons, and 
in the disastrous effect of anything unusual or uncnstomary, make 
these people the timid, unhappy race they are.* 

The Sumbanese are said to worship one greater god, described as 
umbu walu mendoku or he who makes all, who owns all the sandalwood. 
Also two deities called umbu awan, lord of heaven, and umbu tana, lord 
of earth, to whom worship is paid at harvest time, and rice, pigs, horses 
and buffaloes sacrificed. They also believe in evil spirits, and the hugo 
fig trees in some of the villages are apparently held in veneration. Cer- 
tain things also are sacred, and hence fabu or forbidden (palili in Sumba, 
léo or pomali in Timor, perafu among the heathen of Sambawa). 
ue Though the crocodiles receive no regular ceremonial worship as in 
p^ Roti t the Sumbanese nevertheless throw them meat, saying, * Don't eat 

' 


* For instance, when I wasat Kala in the Donggo country, the juhis kept 
E praying and sacrificing all night to prevent evil resulting from my stay thore, At 
n Pelunto the people threatened to abandon their homes when they heard I was 
going to climb Haruhasa, the chief mountaih in those parts. And when I returned 
and nothing happened, they said I had not really done it, just as when the alpinist 
climbed Ararat, the Armenians would not believe it, because ho had not seen tho 
— Ark standing intact on the summit, as St. Mesrob had seen itin his dream, At 
Oo. the juhi declared that my visit had caused the terrible rains, we had then, Ont 
| — of ` revenge I rolled my eyes at him tragically, and repeated "the first stanza of 
_ Simple Simon met a Pieman " once or twice when I met him, upon which he fled 
the country. Such things are quite impossible in Sumba, and their own little 
devices for keeping off the evil spirits are performed in rather a sceptical mood. 
DAs in India they snap their fingers when some one sneezes. Ifa young man biccups, 
y box his ears, if an old man, they ask him respectfully why he did it, to which 
enimly replica that ho never did, and there is a general smile. 
+ The following story was told me by Mijnheer Teffer, whose wife, a remarkably 
)eant ful woman, now a Christian, was the daughter of the king of Hai in Roti. 
here is | n caste of pricsts of the crocodilo there. When they want to travel by water 
: ‘the crocodile, nnd he carries them wherever they wish on his back. Ona 
y they go down to the bank, and call the crocodile, describing to him their 
ties. When he comes ont, they take him np and carry him, with hana 
nading crowd, to his temple. There they give him rice and 
ë a robe on him, and n praying over him. He dislikes tho praying 
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me, but eat such a man, my enemy." But the chief Sumbanese deity is 

Merapu (the name is obviously equivalent to the Sambawan Perafu), who 

is the hearth-god, a kind of aggregation, I imagine, of the ancestral 

spirits. But some say he is a man who lives in Masu, and is a kind of 

intercessor with the great gods for men, and especially for kings. He 

is described as black in hue, for when I asked why the Sumbanese 

dressed wholly in black, they replied that it was Merapu's colour." The 

largest insect in the island, the black butterfly I have named Papilio 

merapu, is sacred to him. They pray to him iu the forest, placing betel, 

Siri, and a bit of gold or silver on a leaf, and setting it on the gronnd 

say “ Merapu, give me this and that, pasturage for my horses, rain 

for my maize, and vengeance for my wrongs.” Slaves pray to Merapu 

that the king may live a hundred (ngasu) years, for they are afraid of 
being sacrificed at his death. 

The honses are large, with a thatched roof pointed at the top, and = 
a floor raised five or six feet above the ground. Inside, the fireplace is 
always surrounded by four posts. That on the right hand on entering is 
called Merapu's post, and the enclosure is sacred to the god. Oaths are 
taken by laying the hand on this post, and no one is allowed to sing or 
play the guitar indoors when a fire is on the hearth. 

Houses are gathered in a paraing (generally called par) or village, 
or in a negeri (Sanskrit, through the Javanese) or town. The political 
unit, at least.in the interior, is a group of open villages, protected by a 
fortress (kota, Sanskrit through the Javanese). Thus Watupeli is the 
central fortress of Melolo, Kamanu of Mandas, and Lambanapu of 
Kambéra. On the plains, these* fortresses are defended by intricate 
cactus hedges, but I was told that in Laura (I think) towns are 
strongly walled with stone, as is the case with some of the hill forts 
elsewhere. These last are often very striking.  Lateng in the 
Taimanu states is built on a sharp spur of the mountains, the col 
connecting it with the main mass fortified by wall after wall. On the 

other side, the hill descends at a very steep angle to the river a thousand 
feet below, and this almost inaccessible gorge is so industriously culti- 
vated as to be a perfect nest of verdure in this dreary country. In times 
of peace these forts are often left almost unguarded. Once I lost my way 
at nightfall in the Kiritana district, but when the moon rose I struck a 










A path, and rode through a country of alternate thorny jungle, and 
fe meadows studded with great upright blocks of coral-like tombstones, 
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-4 mn 1 etri ,so that it is necessary to quiet him with more food, and begin the 
phas again. When the prayers are said, they carry him back to the river with 
—— id dancing, and when he entera tho water all the other crocodiles riso op A 
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worn into a thousand fantastic shapes like Gothic gurgoyles. The 
impressive uncanniness of this place I cannot describe ; my horse was 
in an agony of terror, Finally I came to a citadel on a steep crag, and 
climbing the wall in constant expectation of attack, I found a mass of 
hage fortress-like houses of stone, bigger than any bnilt nowadays, 
After I had gone over most of them and found them full of grain and 
household utensils, but without inhabitants, I finally stumbled on 
three very old men, who were speechless with amazement at seeing me. 
They were in charge of the place and had not had a visitor for months. 

The little district with its sheltering citadel was probably till 
modern times the only kind of state in Sumba. The recent evolution 
of governments like Léwa and Melolo has as yet had but little influence 
on the people of the interior. 

On the coast, one can now ride from Waingapu to Melolo withont 
receiving anything fromthe men he meets but polite salutations. In 
the interior, even in the middle of the Léwa dominions, I never met a 
native not belonging to the village where I was staying, but we both 
prepared for battle, and spear and revolver were held in readiness till 
we had exchanged betel. Twice I was within an ace of being speared, 
because I came on men suddenly in the forest. When two parties meet, 
they halt when yet a long way apart, dismount, and drive their spears 
deep into the earth as a sign of peace, then exchange a “cooey™ (the 
well-known Australian cry, much used in Sumba), and yell out a 
question or two. Then two men advance, one from each party, and 
exchange betel, after which the others come forward warily, keeping a 
good grip on spearand shield. In spite of the tyranny of the kings 
over their subjects, and their occasional ferocity to conquered enemies, 
centralized government of any kind is better than this constant distrust 
of one’s neighbours. The northern kings of Sumba have greatly 
strengthened their power by making it hereditary. Thé umbu maremba, 
or heir-apparent, is a power even in his father's lifetime. Whereas in 
Ende, Roti, Savu, and in the less advanced states of Sumba, the king’s 
successor is elected by the nobles from the royal house. 
| a The most powerful of the Sumba kings are those of Léwa (who 
holds Kambéra by right of conquest), and Melolo (who ruled half the 
island a generation ago), whose son rules at Petawang. West of 
‘Léwa come Taimanu, Kapundu, Palmédo, Kadungu (or Memboro), and 
finally Laura, which is said to be of great interest, but which has 
not | sen visited by any European. The Dutch claim allegiance from 
the Savu and Timorese immigrants at Waingapu and Kabaniru aggvell 
as ov er a few Arabs, Bugis, and Chinese who trade at Waingapu. Buc 
thes > all pay tribute to the Ming of Lówa, and the only time they 
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refused it, he plundered the village, and drove the Dutch agent out of 
Sumba. When the unhappy Achinese war is over, it is to be hoped that 
the Dutch will pay some attention to this fine island, hitherto neglected. 


Owing to the absence of fire-arms, it could be subjugated by an insigni- ` 
-ficant force; the horse-trade properly developed would prove a mine of 


wealth; and under settled government the island wonld beas prosperous 
as Roti or the Minahasa. However it may have been in the last 


century, no people in this can rule ‘semibarbarous races better than the . 


Dutch—when they think it worth their while, 


Some idea of a Sumbanese king may be gathered from an account - 


of my visit to Tunggn, king of Léwa, which I made with my kind 
friend Mr. K. H. de Roo van Alderwereld. The king was then at 
Kawangu near the coast. 

We rode from Waingapu across the Matawai, past the Savu settle- 
ment of Kabaniru, and reached the Kambéra river, where women were 
dyeing cloth in the black mud, and a frizzly-haired Timorese was fishing 
ina canoe.  Fording the Kambéra and the Palamenjéli with much 
difficulty, we reached Kawangu, a village of thirty large housés. A 
narrow path wound zigzag past three great concentric hedges of cactus 
guarding the place, and brought us to the king's house. He was an 


ugly old man, well over six feet high, wearing nothing but a dirty ` 


waist-cloth, his skinny limbs uncovered. His long hair was white and 
knotted over the nape of his neck, his eyebrows were black and stood 
* ont from his head, the hairs more than an inch long, shading a pair of 


singularly bright, unsteady eyes, and giving him an extraordinary 


appearance. He shook hands with us*feebly with his paralyzed left 
hand, holding his spear in his right all ready for action, for he is 
— forever suspecting some treachery. He had two mares led up, and 
"drove his spear into the throat of each with a wild shout; then he 
killed a pig for ús, saying, politely, * Pork is for kings’ sons, bat mares’ 
meat is good enough for soldiers," For the mares’ meat was for hia body- 
guard, a number of handsome and splendidly-formed young men, with 


whom he was at that time hoping to conquer the whole island: Later 


on, we saw him standing Song them ladling the boiling meat out of a 


E ' huge pot, and saying, accoru.ug to our interpreter, * Eat, my dee ei 5. 
EI he who fights shall eat ment; let,slaves stick to millet.” : 
—* He took ns to see his elder en. bd was slowly dying of cenar d 


| RN therefore given up the e to him many years 
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i ~one fowl after another till one suited him. Every stain or flaw in the 
livér has its own meaning, and I was surprised * ‘tHitaguteness of his 
© inferences regarding them. Sometimes he woul consult some of the 
- ^* old men, who seemed quite familiar with the science, and evidently 
e considered ibas reasonable and reliable as the multiplication table, 
= The king i is held the best haruspex in the country, and is algo proud of 
— “his skill in eausing rain or drought.  He-témarked incidentally that 
| hé would givé me good weather fof mv trip. We sat up till late . 
- listening to w minstrel singing a song of the king's composition, twang- 
— ling a guitar the while. The king sat glantime sharply at us altefnate y 
—— some nerv ous affection keeping his head and hands in constant ‘motion. 
Meanwhile his follow ers sat in x circle round him, looking singularly 
* "dignified and austere. They wore black mantles and_tirbans, their 
7c belts © "were full of handsomely- -mounted weapons, their fine Roman 
= _ faces perfectly quiet, in strikiug contrast to their master's, whom they 80 
` .Surpassed. in dress and bearing. Still I thimk I understood then some, 
“et what of the power which made this ignorant snvage *a ruler of men, 
I - personally more reverenced than any sovereign im civilized conntries, 
— A ' 
Na Let «The butterflies mentioned in the follówing list were taken in 1887. 
— The Sambawan specimens are in the hands of Mr. B, N eumqegen. Phe 
Samba ones haye remained four years in.my possession, during the 
gc € course of which most of them have siffered greatly, and many of the 






















į} — best have: disappeared.or been destroyed, including several uniques, 
- — ` of which DI have only déscriptions made at the time. As, however, no 
V. ra = one may visit the interior of Samba again for many years to come, I 
E. shall include these descriptions here. Owing to my small knowledge of 
GC f [olx and Timorese bütterflies; and the absence oğ specimens for 
d E parison, my work is necessarily imperfect. * When described, the 
bo Ze —* butterflies will be sept to M. Charles Oberthir. Of the 


— Sgmbawa butterflies I cannót give æ complete list, and I am obliged to 
omit most of the * Euplaas and some others. At the time I was there, 
T nted about 40° species: taken in each island, In this list I num ber 

| the Sumba species, those from Sambawa being introduced chiefly 
| the geographica distribution of the SEN and to describe 

es. ` * 

s m 4s a considerable “Austro-Malayan — in the Sumba 
| but very few of these” forms reappear in Sum ban, ` 
) haruhasa being. the. most. remar e 
séarcely does petis to this element in 
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— Su since a Doleschallia and a Charaxes probably of Moluccan type 
., escaped me, and of a Hypolimnas apparantly near 77. pandarus I made 
| no description, and the specimens are lost. : 
e A few Paptian or Timorese forms occurring in Sumba do not 
p extend to Sambawa, such as Radena oberthurii, and tho above-mentioned 
| * Doleschallia and Hypolimnas. In one or two cases n species occurring 3 
Sa with little change from Javn to Timor hasa wholly diferent represen- 
tative in Sumba, as in the case of Papilio maremba. Ten Sumbanese 
forms are represented in Sambawa by other allied species, namely, six 
Danaidœ, three Pieride and a Papilio. Nine species of Danais occur in 
Sumba nnd nine in Sambawa, and of these six are the same, and three 
different. Ten species of Euplæa (of nine different groups) were taken 
in Sambawa, and only six in Sumba (perhaps on account of the 
continual rain in the interior), of these only one, a large Salpinz, was 
common to the two islands. The dominant Zwuplra of Sumba was 
apparently E. lewa, that of Sambawa seemed to be the Javanese EH. 1 
" (Selinda) eleusina, and both have their mimics. Trepsichrois, of which 
& species is peculiar to each island, appears as a mimic, and rare, 
whereas further west it is usually a dominant genus. 
Information regarding the seasonal forms of the Sa/yrido, will be 
found under the head of that family. It will be seen that in these 
- islands the non-ocellate brood appears when the ocellate brood appears 
in India, as might be expected, the seasons there being similarly 
reversed. In Sambawa I reared both forms of Melanitis leda from the 
wet-season one, by keeping a wet sponge along with the chrysalids in 
one box, whence only the ocellaté brood was obtained. 

My discovery of the dimorphism of these insects, made in 1882-3, | 
and my theory regarding its cause, have now received confirmation eo 
from all sides, and may be regarded as proven. | 

My eollectrag in Sambawa was in the eastern part of the islandin — 
the sultanate of Bima or Mbojo, and was unfortunate, owing to the 
heavy and unseasonable rains. Owing to the assistance of Mijnheer 
A. C. de Heer, Controleur of Bima, for whose kindness T offer my Dast <> 

d — thanks, I was enabled to visit the mountains west of Bima, the Sultan d X 
i sending bis brothers to arrange matters for me. These mountains, om 
Ke nre which are of some height—two of the peaks, Harnhasa and Ndindi ex- C ET 
 . eeeding five thousand feet in elevation—are in the district of Bolo, — «dE 
ri capital of which is Sila, and are inhabited by a timid race called thò gle 
pe. Do Donggo Bolo to distinguish them from the Do Donggo Kai | Séi 
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My impression is, though I can scarcely fiove it by lists of apecies, 


that the insects of this mountain region, are almost purely Indo- 
i Malayan, or at least more so than those of the consts. If this is true, 


it does not at all agree with Mr. Wallace's belief that the Indo-Malayan ` 


e element is of recent introduction. As these mountains are very easy 
| of nccess from Bima, where steamers stop every month, and as travelling 
in the island of Sambawa is safe and pleasant, it seems a pity that 
some competent ornithologist does not investigate the birds of this dis- 

trict, which ought to afford many novelties. : 


` . Family DaANAIDA. 


1. SALPINx MEIZON, n. sp. 

Male, above, forewing rich brown with blue reflections, a short 
slender pale lilac spot in the interno-median space, a costal spot and 
3 seven large inner-submarginal ones, light blne with purple reflections, 
WK: generally pointed outwardly and inwardly, the second largest, separated 
| only by a vein from the first, which is prolonged costall y, the last with an 
obscure streak below it. Hindwing with the blue gloss much less conspi- 
cuous, the velvety patch pale ochreous externally, darker internally ; two 
or three small subapical lilac spots. Below dark brown, both wings with 
the cell and the spaces just beyond it much paler than the outer part. 
Forewing with a costal lilac dot, and sometimes one or two subapical, a 
larger one in the lower median space; below the lower median vein a 
large ochreous area, pale brown in the middle, extending below the 
submedian vein, enclosing a short sericeous band. Hindwing with a 
varying number of minute inner-subniarginal lilac spots subapically, and 

— — mometimes two or three still smaller outer-submarginal ones subanally. 
.—  — fhe basal tuft of the male is very large, light reddish at base, 

— fuscous outwardly; the outer tuft white, very short. 
ie S | Expanse of male over four inches, the female stell larger. Type 
` from Samba, where it is scarce, also occurring in Sambawa, apparently 
x unchanged. It differs from S. leucostictos and pasithea in the pale 
— *  ánternal areas of the underside, and in the absence of most of the sub- 
— M marginal spots. It somewhat resembles 5. viola, Butler, from the 
— Celebes, but lacks the blue spots on the hindwing above. 









Sanpiwx (SELINDA) ELEUSINA, Cramer. p 
Sambawa, very common. An undescribed Jsamia occurs iu San- 


l. SanrINXx (CALLIPL@A) SUMDANA, n. Sp. ` "- 
ove, forewing brown, slightly glossed with blue, the outer margin 


a ——— "white spot, and a submarginal row of nine others, the 
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first “Six more or less fuSed into a single mnss, the first and sixth some- 
times separate, the veins dark, the fourth (above the upper radial vein) 
much the largest, the seventh and eighth ( between the median branches) 
minute,  Hindwing whitish costally, unmarked. Below uniform brown, 
forewing with the spots reduced, those between the median veins 
generally absent. Hindwing with 4.6 small inner-submarginal spots 
subapically, the last minute. 
- Sumba, coast and interior, It seems quite distinct. 


SarPINX (CALLIPLOGA) SAMBAVANA, n. sp. . 

Above, forewing with seven large lilae spots centred with white, 
the second and last largest, the upper ones sometimes slightly connected, 
Hindwing with several lilac spots subapically. Below both wings 
with two nearly complete submarginal series of small and delicate white 
spots, the outer ones minute and not extending to the apex. 

Sambawa, one of the numerous local forms of this group. A very 
distinct species, C. hyems, Butler, occurs in Timor. 

I have noticed that both C. swmbana and C. sambavana are occasion- 
ally found with the first subcostal vein united to the costal one, showing 
at the same time the relations this rroup has with Hestia, and the small 
value of classifications based wholly in venation. 


3. STICTOPLŒA MELOLO, n. sp. 
! Male, above rich dark brown, with blue reflections over all the 
forewing except the extreme outer margin; four lilac spots, sometimes 
centred with white, form a narrow subapical mass, the fourth well 
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or nine dots, not extending above the radial veins, the inner of deven 
large spots placed irregularly, the first four and the last three in line, 
the first minute. Hindwing bronzy brown with a slight bluish lustre 
subapically, the velvety area extending below the upper median vein. 
Below chocolate-brown, forewing with a purple cell-spot, a costal and 
usually three or four minute discal spots, and one or two submarginal 
dots near the lower angle. Hindwing with alarge paler area subapical- 
ly around the subcostal branches; usually afew submarginal bluish 
dots. The wings are short and broad, quite unlike those of T. midamus. 

Female with no trace of blue. Above, forewing with whitish 
markings, one geminate in the cell, (besides a basal pale streak there), 
one costal, two approximate beyond the cell, three discal, two onter- 
discal spots, besides a few pale ones subapically and an interno-median 
pale streak. Hindwing with the white rays larger and more distinct 
than in T. midamus, the submarginal spots obscure. Below, all the 
markings are white and well-defined. 

Nearest T. mindanaensis, Semper, from the Philippines, but the 
female and the underside of the male are very different. 

Taken sparsely in the mountains of Sambawa, in the Donggo 

e country. 


5. Evrrca (Trepsicurors) e.wesr, n. sp. PI. IT, fig. 1. 
Female, above brown without any blue reflections, a pale lonzi- 
tudinal streak in the cell, a small round whitish spot at ita end, two 
| similar discal spots between the median branches, along bent pale 
n — streak in the upper part of the interho-median space, a subapical area 
i > of five large white spots, separated by veins only, from the costa to 
i. the upper median vein, the lower spot large and quadrate. Hindwing 
^ with four white streaks occupying the greater part of the cell, two good- 
Se: sized elongate quadrate markings at the base of the spaces between the 
f "bt, upper subcostal and the radial vein, small spots beyond the cell below 
is the radial vein, and above the lower median, narrow whitish streaks in 
the submedian space, and two in the internal space. Below, there are 
k obscure subapical dots on both wings, and a few marginal ones nearly 
* Tl obsoleto. The white masses of the forewing and the hindwing are 
- à. 
` This species, the most aberrant of the genus, obviously mimies 
A | oberthurii, a dominant species in Sumba. No male was seen, 
nd or nly two females, both now in bad condition, were taken at xe 
— as, Central Sumba, 2—3000 ft. 
na me this buttertly after Mr. H. J. Elwes, the dul rri 
spterist and ornithologist. 
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6. EUPLŒA (RasUMA P) LEWA, n. ap. PI. II, fig. 2. 

Male, above, forewing dark brown, the onter part paler, especially à 
near the lower angle; a broad sericeous streak in the interno-median 
space, nearly half an inch long; a subapical mass of four blue-bordered 
white spots, with a minute one above them, the first two small, the 
third large and quadrate, the fourth smaller, pointed inwardly; a a" 
whitish point on the costa, another obsolescent discally in the upper 
medianspace. Hindwing unmarked, much paler than the forewing, espe- 
cially outwardly. Below, forewing darkest on the dise and in the cell, the 
subapical band somewhat reduced in size, one bluish spot in the cell, 
one near the costa, and three on the disc, the lower one yellowish. 
Hindwing, with a space above the terminal part of the cell much darker 
than the rest, a pale band round the disc, one blnish spot in the cell, 
five or six dots beyond it, and eight rosy ones in an irregular line across 
the dise, two in each median and in the lower radial space, and one in 
each of the two next spaces. Expanse over three inches. 

Sumba, apparently a dominant species. Like the next species it 
is separated from all allies by its white subapical band. 

I did not find any species resembling this in Sambawa, though a 
species of Penoa occurs there having a somewhat similar sericeous P: 
brand above. I took only a single male at 2000 feet. A wholly dif- 
ferent species, G. baudiniana, Godart (orope, Boisduval), occurs in Timor, 
having the hindwing broadly whitish. E. lewa is apparently of Papuan 
affinities. 


7. Burnea (Crastia or VaADEBRA) PAUMEDO, n. sp. Pl. II, fig. 3. 









3 Closely resembling the preceding species. Male, forewing dark > 
S brown above, paler outwardly ; a white, rather quadrate, subapical mass ` 
* diffused at the edges, broken by three slender dark veins. Hindwing , | 
e nearly white above the upper subcostal vein, the rest brown, the outer * — 
discal and subanal area much paler. Below, the pale arens nre more ei 
obvious than in Zuplea lewa. Forewing with a bluish-white spot in j 
the cell, and two in the dise beyond, besides traces of two streaks in the 
d interno-median space. Hindwing with one spot in the cell, a semicircle ` 
E | of six minute ones beyond it, and a row of seven or eight larger ones 1n. 
* E^ the yellowish discal area, all but one arranged linearly ; only one or two | 
— — ë pubmarginal dots visible. ; e 
E de Samba, coast and interior. It is much less common than E. lewa, | d 
n e en 8 the climena group to which it belongs is in most places a domi- ' 


cia Lone, lam unwilling to believe it a mimic of that species. The — 
EE E ek, AE wk A | SN Ve el l 
ed form occurs in Sambawa, with the margins broadly 
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whitish as in E. climena, and without the conspicuous subapical whi 
band of the forewing. P pical white 


4 





EUPLEA (CRASTIA ?) pEHEERIT, n. sp. 

Male, nbove dark brown, with a slight violet gloss, the onter 
margin broadly paler, not glossed. Forewing with an irregular series of 
seven small white outer-discal spots, the first three subapical, cordate, 
separated by veins, the fourth and fifth beyond the line of the othera 
the fifth minute, the sixth and seventh in the median spaces, distíncs: 
equal, the upper elongate; an obscure dot near the base of the upper 
median space, Hindwing with three good-sized white subapical inner- 
submarginal spots, and eight or nine obscure outer-submarginal dots, 
which do not reach the apex. Below, the cell and inner part of the 
— . dise of both wings dark brown, the rest paler, with a bronzy gloss, 

Forewing witha spot in the cell, one costal, four or five discal violet- 

white spots, seven inner-submarginal white ones arranged as above, 

and eight or nine outer-submarginal ones minute. Hindwing with a cell- 

spot, & semicircle of seven inner-discal violet-white spots, and one of 
mine or ten outer-discal ones, mostly white, some lilac; about twelve 
| small submarginal white spots, larger than those on the forewing. 

Like my Euploa oceanis from Engano, this species has a large, 
somewhat velvety, pale brown patch on the underside of the forewing. 
‘This lies along the internal vein for more than half its length, about 
three quarters of it lying above that vein. At the base of this there is 

an obscure whitish pateb, chiefly below the internal vein, while parallel 

with it is an obscure longitudinal sériceous streak placed below the 

lower median vein. The hindwing is whitish apically and costally, with 

a a pale brown area surrounding the subcostal veins, entering the cell 
andthe space below the costal vein, extending narrowly along the 

GK subcostal veins three-quarters towards the margin. ` 

7. £2 "The species perhaps belongs to Mr. Moore's genus Gamafoba. I 

- took it in the mountains of Sambawa, nnd nume it in honour of my 

— . friend Heer A. C. de Heer, Controleur of Bima. 

SA JA Another species from Sambawa, belonged, I think, to the subgenus 
















- Tronga, making ten JZupleas in all from that island, some very rare. 
Or y six were taken in Sumba. At a favourable season, I believe 


— will yield a far larger number of species than I obtained 
Eh e e: | 
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8. Daxais (LiwuNaAsS) ennysirrus, Linn. - 
Samba, Sambawa, Somewhat intermediate between typical chry- 
ippus and D. bataviana; colour bright red as in chrysippus, the white 











E - dÉ 

è- > e -- A 

gë Ze Ä än an Tr 3 
E e | 








ee E — 
wm. 
164 W. Dohorty— Phe RUNE S Sumba and Sambawa, Ze, [No 2, 


spot at the end of the cell absent, the black border of the hindwing 
broader than in Indian specimens, and inwardly diffused. 


9. DaNars (SaraTURA) GENUTIA, Cramer. 

Sumba, Sambawa. My Sumba specimens are somewhat inter- 
mediate between genutia and the Javanese D. intensa. There is only 
one submarginal line of spots on the hindwing above, the small subapical 
Spots are néarly obsolete on the forewing above, and below, the red 
area inthe upper median space is present or absent. The general 
colour is not so dark as in intensa and the species larger. 


10. Dasais (SaraTURA) rrTORALIS, n. sp. Pl. II, fig. 4, underside. 
Male, above black, a narrow pale ferruginous band in the cell, a 
much larger one occupying most of the interno-median space, and 
another in the lower median space, extending much further ontwardly, 
slightly irrorated with white scales in the middle; a narrow oblique 
white subapical macular band from the costa, the spot above the upper 
. median vein much beyond the line of those above it; one below it, 
large; three costal marks, a dot beyond the end of the cell. five margi- 
nal and three submarginal spots in the median spaces, one apical and 
one at the lower angle, all white. Hindwing black, a broad quadrate 
white band across the disc, and the end of the cell as far as the lower 
subcostal vein, scarcely reaching the submedian scent-gland, continued 
outwardly by obscure ferruginons rays, the veins there widely black, an 


- outer row of submarginal white spots, with two inner ones subapically, 
CS Below, forewing with the ferruginons cell-striga obsolescent, two rows 
A of minute submarginal spots subapically. Hindwing with two complete 
be rows of submarginal white spots, aud a few costal ones, including one P 
basally the lower side of the costal vein, the white area more 


broken, i iscal spots outwardly incised, the cell-spot occupying two- 
-* . fifths of the cell * most of the dise, including the base of the cell and — K 






the costal and subcostal spaces, ferruginous, edged with black; the 
f veins all dark, the submedian and internal veins black bordered with i 
— white for most of their length; the outer black border glossed SE E 
e a = chocolate-brown. y 1 
Kë — —— Nearest Danais abigar (chionippe) from the Philippines, figured by ` Nc 
— — Mr. Distant from Province Wellesley, Malay Peninsula, though that ` w^ 


a p 


Core ime to me rather dubious. It differs in the smaller ferru- 
area on the forewing and smaller white area on the hindwing. 
m D. fulgurata affinis, aruana, etc., it differs in the absence of I: 
ic space of the forewing. 

pcs Fees Ee — is common on the ` 
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— In the figure the forewing has been drawn much too short. 


Danats (NASUMA) HARUCHASA, n. sp. e 

Male, forewing extremely long and falcate, deep fuscous above; 
a long obscure reddish streak extends along the lower part of the cell, 
another more distinct, lighter in colour, and enlarged outwardly, in the 
interno-median space; a third, obscure, between the lower median 
veins; a small round discal whitish spot in each of the spaces below 
the upper radial vein, the second a little nearer the base than the 
others are; two small whitish spots, one on each side of the lower 
radial vein, are sometimes present (especially in the female) just beyond 
the cell. Hindwing with discal streak of pale brown, slender and 
rather obscure, a larger one in the cell: two rows of white submarginal 
spots, the outer subanal only, minute, the inner obsolescent near the 
median veins. Below dark brown, the apex of the forewinz rufous, the 
pale reddish markings of the forewing somewhat larger, those of the 
hindwing larger and dull leaden-white in colour, reddish only at their 
truncate tips, the submarginal series complete and nearly equal. 
Forewing with the whitish discal spots larger, those just beyond the 
cell distinct. An additional white spot is present near the apex, and a 
row of outer-submarginal dots increasing towards the lower angle, an 
inner-submarginal series confined to the apex. In the female three or 
four of the outer-submarginal dots are sometimes visible above. In the 
male the sex-mark is somewhat less prominent than in D. genutia, 

Sambawa, 1000 —2500 feet, scarce. When on the wing it somewhat 
resembles an undescribed Ewuplea found there. 

Nearest Danais ismare from the Moluccas, but having the markings 
of the upperside reddish instead of white, and much reduced in size and 
number. 
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1l. Daxars (NASUMA) TAIMAND, n. sp. 

Female. It obviously differs from the preceding species in the 
presence of a broad quadrate white discal band on the forewing, between 
the first subcostal and the upper median vein, in six pieces separated 
only by slender dark veins; below this there is one or sometimes two 
very small white spots. The submarginal spots are all obsolescent 
except one or two at the apex of the hindwing. The basal marks on 


the forewing are very indistinct, and merely paler not reddish, that in 
the cell absent. The discal marks on the hindwing are wholly un- 
detuned: resembling a large pale area, broken by dark veins. Pelow, 
` there are generally one or two dots beyond the end of the cell, and also 
d | afew minute ones at the apex, one between the lower subcostal veins 
— 22 
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more distinct, more or less bifid. The hindwing has the leaden-whitish 
markings rather broader than in D. haruhasa, but those in the median 
spaces are much shorter, leaving the dark outer border very wide there. 
The submarginal dots are in one specimen wholly absent, in the ether 
partly present, but very small. 

The male is unknown. I took one female at Lateng (1000 feet) in 
Taimanu, Sumba, and another at Mandas, Sumba. I fear that both are 
now lost. When flying it somewhat resembles Buplwa lewa, and no 
doubt its mimicry of that species accounts for the presence of the broad 
white band, absent in D. haruhasa and D. ismare. 

The subgenus Nasuma, as far as known, inhabits only the Moluccas, ` 
Sumba, and Sambawa, but no doubt a species will be found in Timor, 
while none is known from Java. It is distinguished by its elongate wings, 
and, at least in the two species described here, tho flight is swifter than 
in Danais genutia, etc. It seems likely that these insects have lost some 
of the protective qualities of their allies, and have acquired a swifter 
flight and become mimics of other butterflies, the Moluccan form re- 
sembling a Hadena, while the Sumba and Sambawa species look like 


Euplewas when flying. 
12. Dawats (TIRUMALA) LIMNIACE, Cram. 


Lä: Dasais (TIRUMALA) MELISSA, Cram. 
Following Herr Semper's instructions, I easily separated these two 
. species, which are extremely alike in general appearance. The melissa- 
form somewhat resembled the figure of D. australis, Hombron and 
Jacquinot. I also recorded a form of D. gautama in Sumba, but no 
specimens have turned up. J). limniace and melissa are both common 
in Sumba and Sambawa. 


14. Dawars *CnurrrTIRA) ORIENTIS, n. sp. Pl. II, fig. 5. 

Near D. nilgiriensis. Cell-mark of forewing with all three rays 
A. distinct, though slender, in the females, the upper two obsolescent in 
n ` the male, the interno-median marks broadly divided, the mark at the 
Let base of the lower median space wanting (present in nilgiriensis), that tha 
án the upper median space small and diffused (large and conspicuous 
vin allied species), the streak above the radial vein much longer than 
| -one above it (as in D. larissa), five or six submarginal dots. Hind- 
— the cell-spot broad in the middle (narrow in nilgiriensis), 
Toce by a slender dark line (absent in D. larissa eo": 
aang igre agpantin ae LS 
| bmarginal liue Vau da incomplete, Below, — te 
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Pada Dalung, Central Sumba: a very dull-coloured species. Tt 
appears to belong to Mr. Moore's newly-described genus Badacara, along 
with B. nilgiriensis. — . | 

H 

A single male from Sambawa agrees in the main with those from 
Sumba. But the whitish markings are better defined and more trana- 
parent, the,outer submarginal spots of the forewing extend on the 
underside to the apex, the elongate discal streak between the radial 
veins is shorter, and all the discal and submarginal marks of the hind- 
wing are somewhat larger aud more distinct. The specimen is not 
now in my possession, and I am unable to compare it with D. larissa. 


15. RapENA onERTHURI, n. sp. Pl. II. fig. 6. 
Male, above dark brown, the markings yellowish, somewhat trans- 
lucent ; a pale streak along the costal vein, the tip clavate and more 


Ze distinot ; the basal cell-streak bifid, its upper ray very slender, short ; 
ferriinal cell-spot narrow, obliquely transverse; interno-median space 
with two strong white bands scarcely convergent, a broad dark space 


2 between them ; n large, elongate spot in the lower median space; a 
^J broad obliquely -transverse discal band of four large white spots se- 


r1 parated by veins, one on the costa somewhat apart from the others, the 
es fourth largest, ovate, the third incised ontwardly ; ; another small spot 
ZA beyond these on the costa, and six small inner-submarginal spots, the 
a | upper three in a line across the apex, the others small, transverse, be- 











| tween the upper median and internal veins; no outer-submarginal 
! t ‘spots are present. Hindwing paler brown than the forewing, the cell 
l all white, a large spot in each space beyond it, making, besides the long 
 gubmedian streaks, four in all, the second (above the upper median 
|J vein) incised outwardly, and projecting beyond the others, the first and 
. fourth elongate, the third small, triangular; a line of.about nine inner- 
` submarginal dots, placed rather irregularly. Below, similar, five or six 
obscure outer-submarginal dots on the hindwing only. The tufts are 
; longs. ns in I. juventa. 

" Nearest Radena _purpurata, Butler, from New Guinea, from which it 
EEN differs in the two interno-median streaks, and the broad 
` obl lique discal band on the forewing. 

"x — I name this fine species in honour of the distinguished entomologist, 

. Charles Oberthür, of Rennes. It is a dominant species in Sumba, 

Ss )ceurrir mg both on the coast and inland, and seems to be the most 
— 3 rn representative of the Papuan group to which it belongs. 
> =. 


> 
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be ; P ADENA KAMRERA, n. 9p. P1. II. fig. 7. 


ES d (to R. juventa, from Java. The wings are shorter, and 
| E m e Ga: 
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most of the white markings larger. The basal cell-streak is short and 
dusky, the outer one large, upright, the upper part projecting like the 
lower, a slender streak above it. ` The two series of subapical streaks of 
juventa are in kambera united into three very long white strige, "that 
between the radial veins being nearly half an inch in length ; all are 
incised outwardly; the inner-submarginal spots are large, Hindwing 
with the dark streak in the cell-spot continued to the end of the cell, 
shghtly forked in the middle. Below, the light markings are not yellow- 
ish and greenish as in R. juventa, but pure white with a slight lilac 
gloss. 

A very distinct species, not very common in Sumba. 

In Sambawa there are two species of Radena, both I think distinct 
local forms. One, which appears to be the representative of R. vulgaris, 
is common everywhere; the other is very close to the Javanese R. juventa, 
and is confined to the higher country, though I have taken it as low as 
1500 feet. I have now no specimens of either species, and am unable 
to compare them with their allies. 


Family SATYRIDÆ. 


| 17. Lerne evrora, Fab. 
M A female, Sumba, 2000 feet ; another, Sambawa, 4000 feet, both 
l resembling Java specimens, 


o 18. Mycaresis (OgsoTRLENA) MEDUS, Fab. 

TON Sumba, Sambawa, common in*meadows. — 
— 

E, * 19. McaLnEsI8 (Catysisme) PERSEUS, Fab. De 
gi : The wet-season, ocellate brood prevailed in Sumba till the middle i2 
D of March, when ihe non-ocellate form (blasius) took their place. In | 








Sambawa, the latter brood had already began to appear in the middle 
of April, but a long succession of heavy rains exterminated them, and 
he ocellate form reappeared and continued in exclusive possession ou 


the latter part of May. 


E = . 90. MYCALESIS (JATANA) WAYEWA, n. sp. —2 
Ss m KS: Female, above dark brown, a small ocellus on the forewing between | * 
hel ower median branches. Hindwing outwardly whitish, gradually ` — a | 
F T darke a iil with two submarginal dark lines, a small ocellus ` | 
Y betwee — lower median branches. Below, dark brown, SHgh -= 
ck rafu T , nc erc ptibly striate ; a median transverse whitish line, an r — 
am median’ and above the orit remotae bi md this. 
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vein, a large one above and a small one below the lower median vein ; 
a marginal line and two wavy, dark snbmarginal ones. Hindwing with 
the outer half whitish, the dark area very sharply outlined, projecting 
outwardly above the upper median vein; seven ocelli nearly in line, the 
first, fourth, and fifth large, subequal, the second and seventh minute ; 
beyond this are two wavy submarginal and marginal dark lines. 

The male is darker and more uniform, the ocelli less marked, with 
a golden-brown sex-mark (as in M, mineus) on the submedian vein of 
the forewing, and a large subcostal ochreous tuft, the subcostal vein and 
its upper branch, slightly swollen around its bifurcation. The prehensors 
and sex-marks agree with those of Calysisme and so does its venation, 
except in the point mentioned. 

This species gccurs both in Sumba and in Sambawa, confined in 
both to the higher and damper regions. It is apparently the local 
representative of Mycalesis mynois, Hewitson from Timor, but lacks the 
conspicuous white band of that species. I also suspect it to be the local 
representative of M. mineus, but without a more elaborate study of 
the prehensors I cannot well prove it.  Mycalesis mynois is the type of 
Mr. Moore's genus Jatana, the raison d'étre of which I have not been 
nble to discover. 


21. Y»rmrHIMA ASTEROPE, Klug. 

Sumba only, found in the driest plains. It is worth remarking-that 
this species has prehensors precisely like those of Y. pandocus, the size 
and habits of which are so different, while the markings are nearly 


identical. 
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In that case it bears much the same relationship to aphnius a8 Mycalesis 
wayewa does to the Timorese M. mynois, the orange band of the hind- 
wing of 7. aphnius being absent. 

; Mr. de Nicéville has shown me that the true Yphthima philomela of 
Johanssen has no sex-mark. Since that is the ense, the Indian form will 
stand, I suppose, as Y. baldus. 


23. MELANITIS CONSTANTIA, Cram. 

Sumba, Sambawa, not uncommon on the dry coast. A Sumba 
female before me has the ochreous band narrow and irregular, almost 
attaining the costa and the lower angle, its outer border undefined, with 
three obscure ocelli (the first chiefly white, the last nearly all dark), 
the outer border with three indentations, and projecting acutely in- 
wardly along the lower median vein. Hindwing with two ocelli, the 
apical border narrowly ochreous. Below, the ocelli are rather small, 
the aspect that of M. leda, the wet-season form. 


24. Menaniris LEDA, Linneens. 
The dry-season brood (ismene) appeared in Sumba in the middle 
of March, in Sambawa in the middle of May; till that date the ocellate 
- brood held the field. 


Family ELYMNIAD®. 


ELYMNIAS vNDUCLARIS, Drury. 
e Sambawa, low country, not, differing from Java specimens. No 
Elymnias is known from Sumba or Timor. 


Family MORPHIDAE. 


A Discophore (timora, Wallace) has been found in Timor, bnt T saw 
none of the family either in Sumba or Sambawa. 


Family BYBLIADAE. 


t 25. ERGOLIS ARIADNE, Linn. 
d , = Sumba, Sambawa, not differing from the Indian form, hardly so 
email and dark as the Javanese. I believe E merione also occurs in 
! S n d. Family APATURIDAE. 
Ee eg . Oynrnta DEIONE, Erich. | | 
A I. 3 DUM j male, Sam ba, interior, Cammon in Sambawa, where the ` ` 
— —— e * = toa remarkable extent, some being as red as the male, 
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while others are dark green mesa slike parthenos. get forms 
are. common. 


27. Cernosia PENTHESILEA, Cram. 

Sumba and Sambawa, common, even on the const. <A single female 
je taken in the interior of Sumba was very large and richly coloured, re- 
sembling the female of the Javanese €. hypsea, Doub., but I am not 
sure that it was distinct from O. penthesilea. 


CETHOSIA TAMBORA, n. Sp- 


— Black, the usual wavy submarginal lines absent on both wings. 
= — Forewing with an irregular ochreous subapical band of six marks, the 
etc first two slender, minute, the third elongate-quadrate, the fourth very 
2 small, triangular, the fifth long and narrow, the sixth large, triangular, 
ZC paler; à dull reddish area on the hind margin and basal ly in the interno- 


wing, basal half red, a small dark spot discally between the costal and 


— median space, two or three reddish touches basally in the cell. Hind- 
F the subcostal veins, and one between the subcostal branches. Below, 


o » all blue-black and ochreous-white, except a reddish area on the hind 
|J margin of the forewing. 
a — The description, which is apparently that of a female, is a poor 


one, but I believe several specimens of both sexes are in Mr. Neumoe- 
, gen" s possession. It is very unlike any known species. 

— Sambawa, mountains, scarce. I have named it after the great Sam- 
D. eres volcano, celebrated for its eruption in 1815. 
I E Af I have dubiously recorded a similar species in Sumba, not taken, 
the underside more variegated. 
EM. Two very beautiful species, OC. lamarckii and leschenaultii, were 
EL taker nd Mr. Wallace in Timor, but neither seem to extend further 


j vs d 
ENF Pee pos Ep EH e 

= — Cura ERnYMANTIIS, Drury. 

umba, Sambawa, normal. No Cirrhochroa was seen in either 


ges, nor has any been recorded from Timor. 
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m. ATELLA PHALANTA, Drury. 
imba, ` Sambawa, ponte specimens are richly marked with 
è below, 


- ATELLA SINHA, Kollar. 


| S Sumb: Sambawa, normal, / - 


ES NAIS, Wall 
——— ‘om Pada Dalung in be scem to be 
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almost precisely intermediate between O. nivea and C. thyodamas. To 
indicate their affinities would require a long description. They seem 
near Mr. Wallace's C. nais from Timor, but without better specimens I 
cannot be sure of their position, 


D 


SYMBRENTHIA HIPPOCLUS,* Cram. 
Sambawa, none taken. 


32. Pyrramets CARDUI, Linn. 
Dry meadows, Sumba. 


33. JuNONIA ATLITES, Joh. 
Samba, Sambawa. 


34. JUNONIA AsTERIE, Linn. var., sUMBE. 
Above, the subapical ocellus is indistinct, merged in the black band 
- from the costa; the lower ocellus is large and set in a black patch. On 
the hind wing the lower ocellus is much larger than in Indian specimens 
of asterte, and is marked like the upper one. Below, the forewing has 
only two ocelli, the upper pair on the hindwing are more perfectly 
merged into one, the black transverse lines are replaced by diffused 
pale reddish ones; the hindwing has three pale bands across it. 

Sumba, Sambawa, common. It is merely an extreme form of the 
Java variety (J. javana, Felder), which connects it with the typical In- 
dian one, differing chiefly on the underside. 

. The non-ocellate form, J. al mana, probably conspecific with asterie, 
was not taken. T 


85. JuNONIA vELLIDA, Fab. 

The upperside agrees with Godart's description. The underside is 
rather brilliantly marked with black or fuscous wavy lines on a pale 
grey ground, a reddish submarginal band, the hindwing with five ocelli, 
of which only the second and fifth are distinct, pupilled with bluish. 

This pretty little species occurred only,on the desert plains of 


Sumba, and seemed to be rare. 


T | 86. Junonta AoNIS, Linn. — 
i" The markings of de forewing are rather fuscescent than fulvous . 
^ A |J except 'xcep the ocelli, of which only two are distinct, the lower small and ^ 


to the upper. On the hindwing the second of the five ocelli 


ZAK "e 


n Java I found that the female of this butterfly was dimorphic, ono ` G 
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ds larger than the others. Otherwise the specimens agree with Godart's 
: description. In the female there are distinct reddish-bordered ocelli on = 
the forewing, and the sordid spots are larger. The underside is some- 
71 times reddish, as is often the case with the female of J. lemonias. There 
seem to be two perfectly distinct seasonal forms, that of the dry-season 
. resembling a dead leaf below. 

Sumba, Sambawa, those from the latter island mot examined. 

The species is certainly very close to the Javanese J. erigone, 


37. JUNONIA TIMORENSIS, Wallace. 

In the male there is no distinctly rufous area except a submarginal 
band on both wings, evanescent apically on the forewing. In some 
females nearly the whole upper surface is more or less rnfons, outward- 
ly brighter, a dark area over the apex and disc of the forewing, the 
subapical spots united, a small distinct ocellus (obscure in the male) 
between the lower median branches. Below, the male is dark with 
the ocelli distinct, while the above-mentioned females are glossed with 
silvery-grey scales over both wings, obscuring the subapical band and 
the ocelli, the median transverse line distinct, angled at the upper 
median vein. These females evidently belong to the dry-season brood, 


just appearing at the time I left Sumba, and resembling the other form 
I have not observed any male of 


| — much as J. almana resembles asterie. 
|. this brood. | 
^ Sumba. This very distinct species, as Mr. Wallace justly calls it» 


was previously known only from Timor, 
7 


— 38. JUNONIA ORITHYIA, Linn. 
E Sumba, Sambawa. 
E SN. pet 


MEN S ‘est 39. PRECIS TDA, Cram. E 
| dh Sumba, Sambawa., 














— 40. Precis teurra, Cram. 
— . Sumba, Sambawa. 


T 41. Yowa SABINA, Cram. 


— . Sumba, Sambawa, low country. 
| e see that Doubleday, followed by M. Oberthür and Dr. Semper, 


plac — species in the very heterogeneous African genus Salamis, 
: qe x > of which somewhat resembles a Doleschallia. The only species 
of Salamis at * like Yoma are S. anacardii and anteva, forming Walfn- 
i > a name which ought to be barred on 


— — 
vert of es Dëse length. But in these species the cell at the 
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hindwing terminates opposite the second forking of the median vein, 
in Yoma at some distance before it. The relations of homologous 
genera in different zoological regions are as yet very little known, and 
will no doubt greatly exercise the minds of naturalists in the next cen- 


tury. But for the present I think my genus Yoma may be allowed to 
stand. 


42. HYrOLIMNAS MisSiPPUS, Linn. 


Sumba, Sambawa. The female mimics Danais chrysippus as 
usual. 


43. HYFPOLIMNAS BOLINA, Linn. 
Sumba, Sambawa. The female sometimes hasa red area near 
the hind margin of the forewing and over the disc of the hindwing. 


44. HYrOLIMNAS SAUNDERSII, Wallace, (?). 
Several broken specimens of what appeared to be a dwarf form of 
H. pandarus were taken in Sumba, but none have survived. ' 


HYPOLIMNAS ANOMALA, Wallace. 
One male, taken in the mountains of Sambawa. I am unable to 
say whether it was identical with Javanese specimens or not. 


45. DOLESCHALLIA sp. | 
At least one species occurs in the dry coast region of Sumba, but 
no specimen was taken. 


46. HELCYRA CHIONIPPE, Felder. 
Several specimens seen at Pada Dalung in Sumba, but none taken. 


47. CHARAXES ATHAMAS, Drury. 
Sumba, Sambawa. 


4B, CHARAXES sp. | 

A very large Charazes apparently of the eudamippus group was 
several times seen in the mountains of Sumba, and again in those of 
Sambawa. Unlike C. eudamippus, which is a ground butterfly, it always 
alighted high up on trees, so that I could never catch it. Another 
species, gomething like C. pyrrhus, was once seen in Sumba. 


Family NY MPHALIDAE. 


An. PHÆDYMA COLUMELLA, Cr. 


much broader than in Indian specimens. 





he upper band of the hindwing above is 
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50. Nepris norponta, Stoll. 
Samba, Sambawa. The yellow markings above are all much 
smaller than in Indian specimens. 


5l. NEPTIS NANDINA, Var. SUMBA. 

This form greatly resembles the Javanese N. leucotho?, a near ally 
of the Indian N. varmona, but the triangular white spot beyond the cell 
is narrow and elongate, sometimes extending on the underside two- 
thirds towards the margin. The subapical white band is somewhat less 
massive, and the four large discal spots are separated by veins, the first 
elongate, as large as any of the others. The upper band of the hind- 
wing is narrower, the submarginal lines remoter from the margin, The 
general colour of the underside is dark red, the white bands very 
slightly outlined with dark. Though the markings resemble those of 
N. leucotho?s, the species is probably more allied to N. nandina. From 
this it may easily be distinguished by the brilliant white markings of 
~ the upperside. The discal spots are large, that between the upper two 
median veins large and elongate, the cell-streak is well separated from 
the triangular spot beyond the cell. The upper band of the hindwing 
is narrower, especially apically. 

Sumba; a somewhat different form occurs in Sambawa, which I 


e d am now unable to examine. I did not observe any representative of 
> = the varmona group in Sumba. 
* 59. ArTHYMA PERIUS, Linn. 






















Sumba, Sambawa. As in India it generally occurs in open 
meadows, unlike all its allies. 


53. ATHYMA KARITA, n. Sp. 
bi. ` Male, above deep brown, variegated with darker areas, forewing 
es Wer with. an outer-submarginal pale line, and an inner-subfnarginal series of 
s nece obsolescent greenish streaks. An oblique subapical band of 
three greenish-yellow spots, the second largest, adjacent to the first, the 
Rx “third as large as the first, round, separate ; cell unmarked ; a broad 
cal macular band from the hind-margin to the second — vein, 
RICOH small triangular spot above it, that between the two lower 
* — veins rounded-quadrate, as large as the one below it, separated 
Za fr — only by a vein, and projeeting beyond it. Hindwing with two 
:nish-yellow bands, the upper unbroken, very wide on the costa, 
mding to the submedian vein, where it tapers to a point; the lower 
01 oe of six transverse spots cut by dark veins, their lower 
l, the outer ones Sender, lunular. Below the markings are 
— yhiter and more united, placed on a dull brown ground, a 
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darker chocolate area discally on the forewing, a row of obscure darker 

submarginal spots on the forewing, and discally on the hindwing; the 

abdominal margin of the hindwing is broadly suffused with bluish. 
Sumba, a single male taken by the river Waibaku near Pada 


Dalung, at 1,500 feet. The species seems intermediate between A. 
venilia and A. amhara. 


ATHYMA NEFTE, Cram. 
One male taken near Ndindi, Sambawa, at 3000 feet elevation. 


It is one of the apparently numerous Indo-Malayan species uus es 
the mountainous interior of this island. 


54. Lisenrris® rROCRIS, Cram. 
Sumba, Sambawa. 


* I append the description of à very rare species from Perak, Malay Peninsula, 
allied to L. daraza. 


LIMENITIS AGNEYA, n. ep. 

Male. Above very deep fuscons, a pea-green band across both winga: Base of 
forewing somewhnt paler, with obliquely transverse darker markings in and below 
the cell : a submarginal pale line, an outer-discal row of six dark spots set in sqnare 
paler spaces. The green band extends from the hind margin to the upper median 
vein in four spots separated by dark veins only, the upper spot a little out of line 
and smaller. Beyond these a line of three smaller spots runs to meet them oblique- 
ly, placed at right angles with the costa, extending from the upper median to the 
subcostal, the upper smaller than the others and whitish, placed above the inner 
half of the middle and largest one. More than halfway between these and the apex 
are two other spots also placed at right angles with the costa, and between the third 
and fifth subcostal veins, the lower small, greenish, the upper very small, whitish. 
On the Aindwing the green band extends from the costa, where it is widest, to the 
submoedian vein, tapfring toa point. Its inner margin is convex, its onter straight; 
it is whitish at both ends and ent by slender black veins. The submarginal pale 
line and the outer-discal liue of spots are mnch us on the forewing; cilia white, 
dark at the ends of the veins, Below light chestnat-brown, the band as above, but 
paler green and not cut by dark veins, tho basal marka on both wings ontlined with 
lilac, the outer-discal line of spots set in lilac areas, the submarginal line lilac, some 
darker red discal markings beyond tlie green band. 

* Obxiously differs from Limenitis daraza in the bifid green band of the forewing ; 
with it in the closed cells of both wings, which make the positions of the 
in this genus rathor dubious. My single male of agneya was taken on Larnt 








E — at about two thousand feet elevation. L. darara, not apparently differing 
| from tbo Himalayan form, was not uncommon at tho summit of the 2 


ms, three thousand feot higher. 
s, seon from the side. In agneys ghe uncus is long, sinnons, hook 


ii i! tho clasp — straight, tapering —— 
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LIMENITIS HOLLANDIT, n. 8p. 

Male, above, black; cilia alternately black and white, a double 
undulating submarginal pale line, touched with whitish apically on 
the forewing; two united white spots placed obliquely subapically 
above the radial veins, with or without a smaller one below them. 
A broad common white band, very slenderly cut by dark veins, 

E edged outwardly with purple, across both wings, extending on the fore- 
wing nearly to the upper median vein, the upper (fourth) piece small, 
the inner edge of the band straight, the outer irregular, Hindwing 
with the white band extending to the submedian vein, where it ia 
tapering, both its edges nearly straight. Below chestnut-red of two 
different shades, the basal two-thirds of the cell mostly white, with a 
crooked dark mark, an irregular white spot at the end of the cell, its 
lower side tapering; the white band extends nearly to the lower radial 
vein; two submarginal pale lines, the inner mostly bluish-white with 
three white subapical spots ; a chestnut longitudinal streak in the interno- 
median space.  Hindwing with the two submarginal lines regular, 
grey, undulating, base chiefly white with transverse streaks of chestnut, 
namely, two in the cell, two between the costal and the first subcostal 
— vein, one along the precostal vein; and a long one from the costa 
- — — tapering to the submedian vein ; the white band broad. It is rather a 
sek small species. 

| | Several males taken in the Do Donggo country, Sambawa, all above 
2000 feet. The species is nearest L. lysanias from the Celebes, but ia 


fe Bä without the rufous bands which that species has on the upperside. 

n i — I name the butterfly in honouf of the Rev. W. J. Holland, of 
^^ . Pittsburgh, U. S. A., well-known as a lepidopterist. 

KZ Ram 

m | — — 55. SYvwPHXEXDRA XGLE, n. sp. 


: Male, above black, with some obscure ochreous-gumeenish spots near 
the costa, and three in the cell (two at the end), two in the interno- 
d median space, one basal, the other further out, geminnte; n row of five 
` white subapical spots in a semicircle above the middle median vein, the 
second largest, then the first, the third diffused; also a macular sub- 
marginal band of dull bluish-whitish spots (the lower two sagittate) 
extending from the hind margin nearly to the apex, separated by dull 












populi the tip is abruptly bent downwards. In darara the tip is blanter 
than in agneya, and there is a long process arising from its upper edge, longitudinal 
eae sides. Tho unons is also shorter. 
gly 


a 


i 
^ "yw 


BSR te Q "- FUIT dE NE e et 





178 W. Doherty—The Butterflies d Sumba and Sambawa, $c. [No. 2, 


bluish-green spaces. Hindwing with a broad bluish-green band from the 
abdominal margin (where it is whitish) to the costal vein (where it is 
blue), consisting of spots twice as long as wide, separated by black veins, 
their inner border diffused, the outer pointed, enclosing a large oval 
or cordate black spot, slenderly surrounded with blue. Below, forewing 
nearly black, slightly olivaceous apically, the markings white, more or 
less tinged with greenish or ochreous, arranged in two series, a sub- * 
marginal one of five or six spots, and a discal one of seven, of which the 
third is evanescent, the fifth and sixth obliquely elongate, the seventh 
geminate and purplish ; there are also spots on the inner disc, between 
_the median veins and above each radial; cell crossed by_ two bluish- 
white bands, one in the middle, one at the end, with several additional 
spots at the base. Hindwing purplish-brown with a slight bronzy 


lustre ; a submarginal band of dark spots in paler spaces; an irregular - 
discal series of pale spots, three spots in the cell. Eyes dark, proboscis 
scarlet. ! 


The colour of the underside, the narrow and dull blue band, and 
the numerous spots on the upperside distinguish it from 5. dirtea. 

A male, Pada Dalung, a female, Mandas, both in Sumba. I have 
no description of the female. 

An Buthalia, dark like E. garuda, seems also to inhabit Sumba, but 
none were taken. 


Family LIBYTHEIDZE. : 
56. LIBYTHEA GEOFFROYI, Godart. 


Two males, interior of Sumba. The blue of the forewing almost ` 
obliterates the subapical spots, which are barely traceable above; the T 


* luteous band of the hindwing is very obscure. | y - 
Zog 57. LipYTHEA NARINA, Godart. 
— One female, interior of Sambawa, another seen in Sumba, not 


Ww ; bn "The Sambawan specimen agreed well with Moluccan examples; ` 
M "hilippine form has the white band of the hindwing reduced, while 
— the Assam variety (L. rohini, Marshall), has it enlarged. i 


Family NEMEOBIADÆ. 


|. ZEMEROS igit. Cram. 
amba E, ee No species of this ar was 








Yat — ‘Family LYCÆNIDÆ. 
» e / D 3 4 rav e zi Subfamily THECLIN. 
YE B8.  AWHOFPALA ARAXES, Feld. 


| Sumba, coast, A local Celebesian form of A. amantes, but appa- 
yay distinct. 


= Fros artpanus, Hew., var. 
Sambawa, 3000 feet. 


SURENDRA QUERCETORUM, Moore. 


e -— Sambawa, coast. " 

` £ Subfamily APHNÆINÆ. 

E T bm TRAOTA TIMOLEON, Stoll. 

e Pat Sambawa. I am almost inclined to think this species a mimic of 
_  . the white species of Neptis ; the resemblance is sometimes quite striking, 






















and at any rate the varmona group of Neptis is partially protected. 


59. CURETIS MALAYICA, Feld., var. KIRITANA. 

Male black, the red area scarcely extending above the middle 
median vein, the hind margin dark. Hindwing with the end of the 
cell and the disc from the subcostal vein to about the lower median, 
red or reddish, the abdominal and costal margins very widely, the outer 
margin more narrowly black. 

Sumba, Sambawa, scarce. This, is, I think, the darkest Curetis 
Pe hg Dr. Felder's O. obscura, described as a male, being really a 


60. HYPOLYCXENA siPYLUS, Feld. 
Sumba, Sambawa. This is near Dr. Felder's H. theeloides, but the 
lower part of the hindwing above is bluish, not ochreous. 


— Loxora ATYMNUS, Linn. 
. Sumba, Sambawa. Two or three more species of the ApAhnoino 
ro taken i in Sumba, but tbe specimens are now lost. 





: : Subfamily DEUDORIGIN.E. 
— 62. Bapana ranBAs, Fab. 

— Sumba, Sambawa, mountains. 
"x 


 ORSEIS, Hew. D 
2 500 ft., a male and a female. 
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63. RAPALA VARUNA, Horsf. 
Sumba, Sambawa, mountains. I also observed a species of Sin- j 
thusa* in Sambawa, but no specimens were taken. 


Subfamily LYC# NIN. 


Cyantris AKASA, Horsf. ~ 
Sambawa, 4-5000 feet, rare. 


64. CYANIRIS PUSPA, Horsf. 

Sumba, Sambawa, mountains. The white area is larger than in 
Indian specimens, extending over three or four spaces and into the cell. 
The female has the white areas very large and not marked with blue. 


65. ZIZERA PYGMEA, Snellen. 
Sumba, Sambawa. x 


66. Zrzena LYsIZONE, Snellen. 
Sumba, Sambawa. Another Zizera occurred in Sumba. 


* I append the description of a rare Javanese specios of this genus. 


BiNTHUSA ASPRA, n. Sp. 

Male, above, forewing with the costa and the onter margin narrowly black, the - 
base ns far as the end of the cell, and more especially the basal half of tho interno- 
median spice to the hind margin, light violet-blue ; a diffused submarrinal macular 
band of the same colour ; the disc and the outer half of the hind-margin black, deep 
blue in some lights, with a few scattered light-blue scales. Hindwing violet-blue, 
(much richer than on the forewing) Trom the lower subcostal to the submedian 
voin ; above the lower subcostal vein n line of pale blue scales ; the abdominal border 
widely silvery-whitish. Below, white, tho spots chiefly very small black, not 
annular as in all the allied species; a broad dark fascia across tho end of the cell of 
the forewing; six discal spots, the upper three small, in an oblique line, the lower 
three larger, in a teYinsverse line nearer the base ; a slender marginal dark line, cilia 
dark. Hindwing with the cell-fascia double ; eight discal spots, the fifth evanescent 
and nearer the base, the eighth elongate and conspicuous; a large black spot in the e 
lower median space ; in the next a bine aren adjoining the black lobe; beyond this 
‘a short black and blue marginal line; tail chiefly black. The prehensors resemble | 
GC those of Deudoriz. è 4 
i) ‘The hindwing is angled at the end of the middle median vein; there is a short +S >i 


tail and a very small but distinct lobe. The venation and sex-marks nre as in 


other species of Sinthusa. The species has no near allies. Wa ie 
` P Raro on Arjuno, Eastern Java, taken at 5000 feet in n flock of Cyaniris akaa ` 
id 











from which it was indistingnishable when settled. The genus is nsunlly mimetic. 
e poe 


7 






ka, Moore, strongly resembles Hypolycana erylus, and I have several times. p » 
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—— mistaken 8. virgo, Elwes, for a Cyaniris. Lee 
mi have given Mr. de Nicéville the type of this species. The specific mame wean · 
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Si Kë 47 BETICUS, Tika. č UA 
vA ES Sumba, Sambawa, high country. > 
— à 
p. (68. CnminaApks TROCHILUS, Freyer (putli). 
E Sumba, Sambawa. 
HET 
Mes 
yd . 69. Everes parernasiuvs, Fab. 
|. . . . Samba, Sambawa. 
` 70. Tarvcus THEOPHRASTCS, Fab. 


=. Sumba: 


71. Tanvevs prisius, Fab. 
Sumba, Sambawa. 


- 92. CASTALIUS ETHION, Doub. 
Samba, Sambawa. 





i 73. CAsTaLIUS ROSIMON, Fab. 
Sumba, Sambawa. 











t RU. Ee 74. Casrauius ROXUS, Godt. 

meee ` Sumba, Sambawa. 

CG es pf 

E iyis  CarocurYsors eneivs, Fab. 


ET | Sumba. 





A 76. ‘Carocnrrsors PANDAVA, Fab. 


97,  Carocurysors STRABO, Fab. 


 Sumba, Sambawa. 


era » 











MET Vd, | Nacapupa GAURA, n. sp. Pl. II, fig. 8, magnified. two diameters. 

| acr P. ale above, pale violet, a narrow black border widening apically, 

J £he vèir brown. Hindwing with a row of six black spots in whitish — - 
rings, SR dark line, cilia chiefly white, Below pale brown, 

hen Ce, * marked with white.  Forewing with a serrate, catenulated 

ir ne o of dark spots, surmounted by a row of lunules outwardly whitish, 

| ss gr aly ly da 1 E; — transverse quadrate dark bands, paler in ‘the 

mide Der | borde ec with whife, namely, two in the cell, the ‘basal one 

itixaed into. the int 'rno-median space, and a broader one across the 
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wing diseally to the snbmedian vein, slightly dislocated BE a at 
the upper median vein, below which it is narrow and broken. Hind- 
‘wing with a row of serrate ocelli as on the forewing, a very large 
black ocellus in the lower median space, slenderly edged with dark 
orange, and then a darker ring; a black anal spot; the three trans- 
verse bands much broken, the discal one forming two dark quadrate 
areas, the upper from the costa to the lower subcostal vein, the lower 
lying further out, extending thence to the upper median vein; the disc 
is chiefly white. . 
This curious species* is something like Dr. Felder's Lycana palmyra 
from Amboina. The venation places it in Nacaduba, but it has little — 


resemblance to the usual forms of the genus, and looks more like a 
Catochrysops. 


Sumba, rare. 


79. NACADUEBA LAURA, n. sp, PI. II, fig. 9, 9 , magnified two diameters. 

Female, above, forewing about three-fifths dark brown; a large 
white area, sprinkled, especially at the base, with blue scales, extending 
from the cell to the hind-margin. Hindwing with the cell and the two 
spaces beyond it discally white, the rest of the disc paler brown; two 
submarginal rows of black spots, the outer round, the inner lonulat 
Below, forewing with a large white area occupying the end of the cell 
and the disc to the hind-margin; a basal transverse dark band across 
the cell and the interno-median space; the discal transverse bands are 
obliterated, except costally, one being represented by two brown lines ` 
extending from the hind margin” into the white area as far as the 
middle median vein. Hindwing with the white area much smaller and 
duller-coloured, the transverse bands confused. Both wings have two 
submarginal rows of conspicuous dark spots, the inner large, black, 
semicircular on «he forewing, lanceolate on the hindwing, the outer 
paler, transverse. The hindwing has two slender ocelli with slender = 
irides of orange, touched with metallic, the outer one with the black x 
area very large. 
1 Am allied species, of whioh N. goura is Eiere 
soath-eastern Borneo and Java. I also took a male in Engano (uinci g : 










* LLL ile Deck geed band above very naxcow and equal, the black 
_ hindwing obsolete, except that in the lower medinn space, which is : 
ther ‘are no distinct white areas, but all the markings are- e ! 
white. The discal band is bent outwardly and v 
lin ——— — ai ei 
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I took several females in Sumba, both on the coast and in the be, 
terior, and also a single male probably of this species. It was violet 
blue above, the margin very slenderly dark. Below the white areas 
were nearly obsolete on the forewing, and on the hindwing reduced 
a white bar in the band across the end of the cell, and a border one 
on the disc beyond the cell between the lower subcostal and upper me- 
dian veins. Expanse over an inch and a quarter. 

The species is near AN perusia, Felder, from Amboina, and N. atrata, 
Horsfield, from Java, but the exteusive white areas of the female easily 
distinguish it. 


80. NACADUBA HERMUS, Feld. (viola, Moore). 
Sumba, Sambawa. 


81. NaACADURA ARDATES, Moore. 
Sumba, Sambawa. 


iis 829. NACADUBA MACROPHTHALMA, Feld. 
; . Sumba. The female is marked almost as in that curious little 
species, N. kerriana, Distant, which I have taken at 4000 feet elevation 


in Karenni east of Burma. 


— 
2 . 88. Nacapunma DANA, de Nicéville. 

- Sumba, Samba wa. This is probably Mr. Druce's N. almora, but his 
2 — figure and description are so bad that — is impossible. 
— CS"? 
— — 84. LAMPIDES nocavs, Cram. (Jamides bochus.) 
— Sumba, Sambawa, rare. The only Sumba specimen I have ex- 


x SC e du ‘amined has the Blue area above very large, and not at all brilliant. It 
poe. may bea distinct local form of this species, intermediate between 
E Jer bochus, Cram. and L. astraptes, Feld. 
A Lampides which occurs in Borneo, Sumatra and the Malay Pen- 
insula but has apparently escaped the notice of naturalists, has the 
= anderside like that of L, bochus, while the upperside has only a slender 
i vinal dark line and is of a rich blue, darker than that of L. elpis. 
given Mr. de Nicéville a Bornean example for description, 
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^ CS LAMPIDES ANOPS, n. sp. Pl. IT, fig. 10. 

| Ze PT ie Male, above, rich azure-blue, violescent in somo lights, darkening 

T ti twa , translucent, a slender marginal dark line somewhat broader 

| apic 11; y on the forewing, the cilia of the hindwing white. Helow, ground- 
* Ka darkening outwardly, | but without the slightest 
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rufous tinge. Tho markings consist of slightly darker transverse bands, 
bordered by straight white lines, which are broad and very conspicuous. 
Forewing with one of these across the cell, with no markings above it: 
costally, one discal from the costa to the middle median, then dislocated 
inwardly and continued obliquely to the lower median, below which the 
wing is white with a single dark streak in it. Hindwing with the bands 
confused and broken. Both wings have the cilia whitish, a marginal. 
dark line, a catenulated line of dark streaks in a white ground, and 
behind this a line of very conspicuous black lunules, large aud lanceo- 
late on the hindwing; behind these are white lunules which extend 
far into the disc. There is no trace of ocelli, or of metallic scales. 

The female is also blue, and has the outer two-thirds of the fore- 
wing black above. | 

Sumba, confined to the mountain-forests above 2000 feet. A 
beautiful and conspicuous species. I have not examined the prehensors, 
but the species is so unlike all others that its identification must be 
easy. In the figure the white markings of the underside have been 
made too narrow and inconspieuous. 


B6. [LAMPIDES MASU, n. sp. Pl. II, fig. 11. 
Male, above, bluish-white, whiter than L. e@lianus, a very slender ` 
marginal black line nearly obsolete apically; hindwing with this line d 
more distinct; a broken, catenulated, submarginal dark fascia, double 
at the anal angle, obsolete apically, with a good-sized dark spot in the 
lower-median space. Below pale brown, the bands scarcely perceptibly 
darker, bordered by white lines, of which the basal pair on the hindwing 
are slender; on the forewing one band crosses the cell, one is beyond it 
from the contin tothe middle median vein; these two are continued in 
CH common by another nearly to the bind-margin. On the hindwing the. 
G bands are irregular, extending further outwardly than in DL, anops 
(in which the submarginal lunules greatly encroach on the disc), acutely 
angled in the interno-median space. Both wings have three conspicu- 


z B ous white submarginal lines enclosing two lines of spots, the outer 
d YE linear, catenulated, slender, the inner large, black and conspicuous, 
rr tranyerse and wholly surrounded with white on the forewing, lanceolate g! 
NS and irregular on the hindwing. Hindwing with a large subanal ocellus ` St 
i X with a narrow orange iris, surmounted by a black and a white lunule; 





bel: E small similar anal ocellus; both are touched with metallic. lj 
— ud e species is very like the Amboina female figured hy Cramer 
aratus, and i is probably a a local variety of that species. The female D 


ily, ae inner cordate spots. of the binding are Jarge and black. T 
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malo differs from L. subditus, Moore, in the whitish upperside, nnd in 
the pale underside, heavily marked with white, with the orange area 
smaller ; it resembles it in the submarginal band of black spots, LD. 
subditus i is very close to L. amphissa, Felder, from Amboina. 


87. LAMPIDES CELENO, Cr. 
- Sumba, Sambawa. 


B8. LawripES ELPIS, Godt. 
Sumba, Sambawa. 


89. Spatars EPIUS, West. 


Sumba, Sambawa, found on the acacias growing along the dry 
ei shore, the specimens normal. 


— 


90. MzGiSBA MALAYA, Horsf. 


* = umba, Sambawa., 
s. 91. NEOPITHECOPS ZALMORA, Butler. 
|.»  Bumba, Sambawa. 
e e I - ` 
cke wol : 
T iT 3-00 Subfamily GERYDINÆ. 
de | ^ 92. Genypus TEOS, n. sp. 
| A local form of G. symethus. "The white area above is large, ex- 


tending furthest below the middle median vein; there are no bluish 
` seales; the upper median vein is swollen at its base. Hindwing all 
; ` dark, not bluish- “grey as in symethus. Below nearly uniform pale brown, 
A erm area crossing the end of the cell, surroundinz the median vein 
GN and its branches discally ; ; beyond this there is a whitish area from the 
middle median vein to the hind-margin; the transverse discal lunular 
band only extends down to the middle median vein. Hindwing with 
— pes discal lunules nearly joined, very distinctly marked, scarcely darker 
: han the ground-colour, edged with paler. Both wings have a submar- 
ginal dark line edged inwardly with whitish, and containing a black 
— each space. The underside is wholly without the sordid 
E bu rorations found in G. symethus. 
ghe female has a little less white on the forewing above, and a 
1 ditt ttle nore white below. The hindwing is acutely angled in the middle 
and i: Ze above. - 
So e The Javan form (G. pandu, Horsf.) may also be 













ES 
pt 
"mr. 






4 * 
(RA 
d a i -E 3 
Lei à tl 8 
> E w 41 A Pe 


^ Ru Mu ne 
ee eee 


186 W. Doherty—The Butterflies of Sumba and Sambawa, Ae, (No. 2, 


93. Gerypus porspuvaLu, Moore, var. ACRAGAS, nov. 

Male, above, forewing with the base of the upper median vein 
swollen beyond the cell and placed in a small longitudinal pale space, 
no other markings above. Female with a narrow straight white band 
beyond the cell, extending obliquely to the lower median vein, broken 
by the dark middle median vein. Below, forewing with a white area 
over the disc to the hind margin, the transverse discal band formed of 
joined incomplete lunules in both sexes. The female has the hindwing 
slightly angled. 

Sumba, Sambawa. I cannot compare this with the Javanese form, 
the male of which is still undescribed. But the shape of the band in 
the female of G. acragas, which resembles that of the male of G. biggsii, 
the absence of white or pale markings above in the male, and of 
sordid irrorations on the underside in both sexes, easily distinguish 
it from the Indian form of G. boisduvalit, It is obviously distinct 
from a form mentioned by Mr. Distant, who says “in an Amboi- 
nese species G. boisduvalit, Butler, the distinctive colouring of the 
anterior wing is reversed, the male having the largest white area 
to the anterior wings.” 

The male of acragas must certainly be very much like that of G. 
irroratus. Dr. Semper doubtfully identifies with that species a Philip- 
pine form having a large round median white patch in the female. I 
think this very unlikely to prove correct. G. irroratus 18 certainly 
very close to G. boisduvalii, but till the female of Mr. Druce's Siamese 
form is discovered, the question must be left open. * 


Family PIERIDZE. 


| O4. Nycnrroxa xirHIA, Fab. ‘ 
Sumba, Sambawa, varying greatly in size and markings. | 
` No Elodina was seen in either island, though E. eynatia is known 


- 


.. 95. Trmns HECADR, Linn. ` #- 
Sumba, Sambawa, several varieties. ES 
di 9 eps sani, Horsf. » | za 
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- Bons TEMENA, Hew. 
Sambawa. A very beautiful species. 


908. HUPHINA JULIA, n. sp. PL II, fig. 12. 

Male, above, creamy-white, a black marginal fascia, scarcely wider 
on the forewing than on the hindwing, its inner border diffused; the 
submarginal dark bands of the underside visible through the wings; 
all the veins of the forewing dark, as well as those of the hindwing out- 
wardly. Below, forewing white, a submarginal diffused brown band, 
connected along the two upper median veins with a dark longitudinal 
band in the lower part of the cell; apex diffused ochreons-yellow, the 
yellow area just crossing the submarginal band costally, the outer 
margin narrowly brown. Hindwing bright yellow; a narrow dark 
marginal band, a broad, irregular, serrate dark submarginal band 
enclosing seven large orange-scarlet spots, obsoletely edged with yellow ; 
the subcostal space nearly all scarlet, without any black border inwardly 
or outwardly. Expanse two and two-third inches. 

Female, above, forewing with all the veins heavily outlined with 
dark, the spaces more or less white, a united subapical white band, 
and a row of submarginal spots. Hindwing pale yellow, the veins 
slightly darkened, a broad outer dark band enclosing white spots. 
Below, duller than the male, the radial and upper median veins of the 

hindwing marked with lines of blackish scales. 

> Nearest H. læta, Hewitson, from Timor, which has the forewing 
broadly and the hindwing slenderly black above, while below, the dise 
of the hindwing is uniform black, the submarginal dark band of the 

—— hindwing is obsolescent, and the scarlet costal stripe bordered on both 

— Bides with black. It is a much smaller butterfly than H. julia. 

— . umba, interior. 

—— — — «This insect, the most beautiful Oriental species, of Pieris known, 

has when flying none of the air of a protected butterfly. If it stood 












— H. temena require to be accounted for in the same way, and while it is 
Es possible that some Timorese Delias may resemble H. lata, I feel sure 

that H. temena can have no such original. It must then be assumed 
that this group is less pressed by its enemies in the Timorian Islands, 
and has therefore been able to acquire more brilliant colours than its 

pom. 

AC — liar gn up of butterflies which these islands possess, But H. tamar 
j ) n B: li, beyond Wallace's Line, and no doubt extends into Eastern 


Ken lata, julia, temena and tamar form the nearest approach to 
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HvrniNA Naou, Wallace. 
Sambawa. 


e" 


99, HurHiNA EIRENE, n. sp. 

Male, It differs from H. naomi in the colour of the hindwing 
below, and that of the subapical spots of the forewing, being lemon, 
instead of rich orange-ochreous. Above, thé median vein and its upper - 
branch are more widely marked with black, and the white of the cell 
and the hind margin of the forewing is clearer and purer. 

In these points it agrees with H. judith, Fab. (Java), but differs in 
the narrow dark markings of the forewing above, the long white discal 
markings being slenderly continued nearly to the margin. Below, 
the forewing has three subapical lemon spots, a large white spot be- 
tween the upper median branches, and two white spots beyond the cell, 
the one above these being obsolete. The black border of the hindwing 
is narrower than in H. judith, enclosing a lemon spot between the sub- 
costals, one (obsolescent) above the radial veins, and one, large and 
diffused, between the npper median branches; an ochreous spot partly 
enclosed between the lower median and submedian veins; the anal 

¥ angle slenderly edged with orange-ochreous. 
| Sumba, interior, rare. I cannot find the type, and the description 
is not very good. The species, however, which I compared with good 
series of H. judith and naomi, is distinct. Tt is curious that it should ? 
more approach the Javanese species than that of the neighbouring 
islands, 
—— The species figured by Hombron and Jacquinot in the '* Voyage au 
Pole Sud,” as “ Pieris judith, var," and so placed by Kirby, is certainly 
distinct. I suggest for it the name of Huphina imogene. It is nearest ef 
my H. ethel from Engano. 
Tur * = $ A 
ES HurHINA VASO, n. sp. Ga le, 
A local form of the Javanese H. corva. Male, above, darker than in t N 
that species, all the veins heavily outlined with black. Forewing with | — * 
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Es liquely from the costa to the hind-margin, and continued along the latter J 


"P 
4 * 


m 


sed black 


Li 


— 


re 
f 


(o. he 


B 
D 











` — 





1891 4. Ww. Doherty—The Butterflies of Sumba aud Ee o. 189 ' 
Ze: Bevenors sava, Sparr. (coronea, Cr.). 


Coast of Sambawa, common, not seen in Sumba. Cramer records 
this species from Borneo, and in the Singapore Museum there is a 
* specimen labelled Jelebu (not far from Malacea). These localities are 
certainly donbtful, as the butterfly inhabits dry, sterile coasts, and 
would be quite out of place in forest countries like Malacca or Borneo. 
On the other hand a conast-butterfly of exceedingly weak flight, but able 
to float in the air for an indefinite time, would be more apt to be blown, 
f out to sea than other insects, and more likely to survive till its arrival 
in another island. So that stragglers may really have been taken 
d remote from the true habitat of the species. 
| This butterfly flies like a Hestia, and seems to be the most perfectly 
|. protected of Eastern Pieride. It is hard to believe that it has any- 
2 thing to do with the Indian Belenois mesentina, the type of the genus, 
which is wholly different in appearance and in habits. Like Delias and 
_Prioneris this genus has the claws bifid. 


E DELIAS PASITHOË, Linn., var. 


I saw two specimens of this on Mt. Haruhasa in Sambawa at 
nearly 5000 feet elevation, but as well as I can remember neither were 
— taken. An undescribed Agarista mimicking it was caught at the same 
—— * y Pise No species of Delias was observed in Sumba. 





















DELIAS ORAIA, n. Sp. 


"m: A A local form of the Indian Delia? descombesii, and greatly resem- 
depend it. It lacks, however, the black marginal band of descombesii, the 
` costa and outer margin of both wings being slenderly grey, especially 
z at the ends of the veins, the cilia lemon. Below the five subapical lunules 
‘on the forewing are yellow, not white. The female is generally brighter 
coloured than that of descombesii. The hindwing, however, is much 
arker over the base and dise, but below the submarginal spots are 
bright lemon, and the hind-margin rich ochreous. 
| NU Sambawa,.2—5000 feet, scarce. The specific name means beautiful 
in modern Greek. I thought it unnecessary to give my detailed de- 
scription of the species. 
ie. reappearance in Sambawa of a local form of an Indo-Malayan : 


E Ser rt Ay unknown to Java, is remarkable.* 


id the opportnnity to — a new Javanese species of this genus. 9 

^. ai | KE E 
De HAS ARANTIA, D. 8p- — 

— Near D. Lierse Cr. Above ofange over tho basal half of the wings, including : 

all ti e cell, u, 9 disc. as far as the upper radial vein, far beyond the cell, and tho hind — ` 


a" 


3 
a m = 
p- 7 i SG 






— n 
——— 
V 9» d 
cal, 
CWTA. tt 





190 W. Doherty — The Dullerjties of Sumba and Sambawa, Ae, "No 2, 
L00.  ArrrAS* PAULINA, Cr. 


Two forms of this very puzzling group oecurred both in Sumba 
and in Sambawa, One was all white, with only a slender dark marginal 
line, resembling A. albina, The other had the hindwing and the apex 
of the forewing bright ochreous-yellow below, resembling A. lankapura, 


but without the dark apex. It generally had a black or gray discal S 
spot on the forewing. 


` I have dubiously recorded Appias lyncida from Sambawa, and from 
Sumba a female which I supposed to be that of A. (Saletara) nathalia. 


101. NEPHERONIA VALERIA, Cr. 


Sumba, Sambawa. The submarginal spots are wholly absent. No 
yellow female was taken, A different species is, I think, also found in 
Sumba. 


margin to the lower angle; the rest black, ite inner border serrate. Hindwing with 
the black border rather wide and equal Below, forewing black with four (five in 
belisama) orange subapical streaks, the lowest obsolescent ; n broad oblique orange 
streak borders the disco-cellnlar veins, the cell and median veins are outlined with 
pale orange, the rest of the cell irrorated with black scales, the hind-margin broadly 
whitish. Hindwing orange like the upperside, the red area darker than in belisama 
and much larger; tho inner Innnlar band more continuous, a marginal yellow line 
(nearly obsoleto in 4felisama), the inner half of the wing, including most of the cell, 
and on the dise from the hind-margin to beyond the middle median vein, densely 
irrorated with black scales. Expanse 34 inches. From D, belisama this may bo 
distinguished by the much smaller black area of the upperside of the forewing, and 
the large orange areas of the underside of the same wing. The male of D, belisama 
is also usually white, or white tinged with lemon, or yellow with a slight ochreons 
tinge. From D. nakula, recently described from Java by Mr. H. Groso Smith, D 
aurantia differs in its larger size and rich orange colour. 
This fino butterfly is not uncommon on Mount Arjuno, Eastern Java; I did not 
take it below 2,500 feet elevation, and itis found at any rate np to 5000 feet. D. 
belisama is alao common there, ranging from the low country up to abont 8000 feet, 
so that there isa zone where both nre fonnd. When flying together D. belisama » 
conld always be distinguished by its smaller size, East Java specimens being 7 
apparently smaller than West Java ones, nnd under three inches in expanso. On 
visiting the great volcano of Sméru farther east at a different season, I found 
belisama common, bnt did not see aurantia nt nM. j Si 1 
— At 5000 feet on Arjnno, I took a single faded specimen of n Delias only 11 inch | 
d in nso. It was white, the outer half dark, the et Gol irse s bar * 
M and a row of five subapical s The hindwing had the margin broad black Inch t>: 
zm orte did epum This species does not resemble anything em 
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i — 102. ir GLAUCIPVE, Linn. | T 
—— D Sumba, Sambawa. , * 





Is REINWARDTII, Voll. 
Sambawa, a beautiful species, confined to the dry coast. 


103. Ixias near rinENE, Linn. ( pyrene). 
Sumba, coast, several times seen, but no specimen taken. 


CATOPSILIA PYRANTHE, Linn. (evangelina, Butler). 
Sambawa, coast, not observed in Sumba. 


l04.. CATOPSILIA CATILLA, Cr. 
Sumba, Sambawa. 


105. CarorsiLiA cROCALE, Cr. 
Sumba, Sambawa. 


106. QCharorsinLIA SCYLLA, Boisd. 
Sumba, Sambawa. 


" 





— "Family PAPILIONIDJE. 
T i= e/ 107. Parma (OnrugrmpES) ERICHTHONIUS, Cram. (ertthonius). * 
E — — Sumba, Sambawa. 





108. Dario (ILIADES) MERAPU, 1» sp. ' 
" | g KSE 


Ll 


Male, above like P. memnon, the pale rays gray, and hot very 
inct on tho forewing. Below the basal erimson areas are larger, the 
Ké long tes strenks in the cell of the forewing obsolescent. Hindwing 


i WE with outer pale area partly gray, partly orange-gchreous, narrow, 




















Ga the — line of spots many times larger than in memnon, the inner 
dying. outside of the band, only touched outwardly with ochreous; 
be ite oblique orange stripe on the abdominal border. The speci ll ia 
| ae Ktëzgegk of the group, much larger than memnon, its expanse being - 
i Ce " Six ar d a half inches. 
RK 2. Xoloki, Pada Dalung, Sumba, 2—3000 feet. 
TP p fine butterfly is called by the Sumbanese after their god 
M n od I was told that it was after a fashion held sacred, though 
| no D ls to my catching specimens. As an instance of 
s of this people, I may remark that they consider this 
indsomer than Ornithoptera naias or Papilio maremba. 
occurs in doner Dei I have no 
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109. Dart (MENELAIDES) OREON, m. sp. 

A local form of P. liris, Godart, from Timor andj Australia, 
differing from de Haan's figure of that species in. the following parti- 
culars. Female, forewing with the dark border narrower than in liris, 
the pale area not tinged with yellow, extending nearly to the base and 
apparently more marked with black scales. On the hindwing below, 
the whitish area is less yellow, extends nearer to the base, (occupying 
two-thirds of the cell), and somewhat further discally, its outer margin 
scalloped. The white area between the costal and subcostal veins is 
nearer the base of that space, and is much narrower, being not so long 
as broad, deeply concave outwardly. There is a submarginal row of 
seven crimson spots (five in liris), that in the interno-median space 
joining the white area so as to enclose an oval black spot. On the 
upperside, the hindwing is obscurely marked with red as in liris. 
Expanse four inches and three quarters. ` 

Of the male I have only one very bad specimen, not perceptibly 
different from the female. 

Sumba, confined to the mountain-forests from which I have named 
it. 


PAPILIO ARISTOLOCHLE, Linn. 
Sambawa, normal. 
* 110. Parro (HARUS) HELENU, Linn. 
Sumba, Sambawa, confined to the mountains, scarce. 


111. Pario (HARIMALA) MAREMBA, n. sp. 

Male, above black, the markings metallic golden-green, greenish- 
blue in some lights. Forewing with the base, all the cell and two-thirds 
of the hind-margin uniformly powdered with green scales; just beyond 
the cell and forming a crescent round it, is a rather narrow band of 
rich green from the upper median vein to well above the subcostal, the 

| veins black; beyond this a broad black band, but slightly irrorated 
t with green; after which there is a broad subapical and submarginal 
area of diffused green, with separate green spots between the median 
Ke veins; the outer and costal margins dark ; the hind-margin rich green 
mear the lower angle as far as the middle of the interno-median space. 
— A large unbroken dark discal patch covered with a cottony mass of odo- 
. riferous hairs, extending from the internal to the upper median vein, 

reaching inwardly almost to the cell and outwardly along the veins. 
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beyond it are four green lunules; the outer part, including the tails, 
black, Below, the basal half of the wings deep brown, sparsely sprinkl- 
ed with whitish scales; forewing with » pale transverse band (much 
more remote from the base than in P. pericles), broad subapically, deeply 
indented outwardly, below the two lower subcostal branches, abruptly 
narrowed below the lower radial vein. Hindwing with the disc some- 
what whitish subabdominally, a row of seven narrow ocelli, outwardly 
silvery blue, inwardly dull reddish. The ocelli are much further from 
the onter margin than in the allied species. 

This splendid species has no near allies. Apart from the sex-mark, 
it is nearest Papilio brama, Guérin, from Borneo, Sumatra, and the 

> Malay Peninsula. 


Sumba, rare near the coast, commoner in the — interior, 


PariL10 (HARIMALA) PERANTHUS, var. 
Sambawa, mountains, scarce. It seems to be intermediate between 


the Javanese P. peranthus and the Timorese P. pericles. I have un- 
luckily neither specimens nor description. 


112. Duo (ZETIDES) 8ARPEDON, Linn. 
Sumba, Sambawa. In Sumba the red markings of the undersido 
are sometimes replaced by ochreous-yellow. 


- 113. PariLto (Zeripes) EURYPYLUS, Linn. 
Interior of Sumba and Sambawa, scarce. 


114. PariLio (ZETIDES) AGAMEMNON, Linn. 
Sumba, Sambawa. 


E PAPILIO (ParHY8A) ANTIPHATES, Linn. 
m E. Sambawa. 


oy - 115. Parinto (LagnTIAS) POLITES, Linn. 

1 Sumba, Sambawa. In Sambawa one female imitates P. aristolochia, 
while another is similar, but with the white discal area replaced by 
orange. I have unluckily not recorded any female from Sumba. 












116. ORNITHOPTERA NAIAS, n. sp. 
A Male, above black, all the veins except at the extreme base and the 
| Gp iaternal vein, bordered with paler brown, a longitudinal pale streak 
- generally in the middle of the cell. Hindwing with a small translucent 
siden patch occupying less than half of the cell longitudinally (its 
Ke " and basal part black); four discal spaces from the costal to the 
yper median vein occupied” by quadrate golden areas, which are not 


i — Uo s ardly as in O. plata; that between the costal and subcostal 
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— middle median veins, is always absent, while in O. criton, and presumably 
.— in O, plato, it is the largest of all. 


Ce Ismene Group. 
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veins is largest and broadest; a slight diffused golden touch between 
the upper and middle median veins, more distinct below. Below fore- 
wing with the pale streaks whitish. Collar and patches at the base of 
the wings red, abdomen mostly black except around the base of the 

Female, above dark brown, the pale streaks conspicuous, whitish, 
occupying two-thirds of the cell, where they are broad with a conspicu- 
ous streak in the middle. Hindwing with a golden area, slightly duller 
than that of the male, occupying two-thirds of the cell transversely, and 
six discal spaces from the subeostal to the fold above the submedian 
vein; a minute spot above the subcostal, the next area small, all of them 
deeply incised outwardly; four pairs of triangular yellow spots are 
usually on the outer dise, sometimes connected with the inner golden 
area, by rays of the same colour; there are a few marginal interner- 
vular ochreous touches. Collar and base of wings red, abdomen laterally 
and ventrally yellow with black spots. 

The outer margin of the hindwing of the male is remarkably 
straight; its expanse is nearly five and a half inches. 

The golden area of the male differs considerably from that of O. 
criton (Moluccas) and O. plafo (Timor). In plato the red patches are 
wanting; the female is unknown. . In criton the female is altogether 
different. The golden area is probably smaller in naias than in any 
other species of Ornithoptera, except the Celebesian O. haliphron, in 
which the cell is all black. ‘ | 

Common in Sumba, both on the coast and in the interior. 

In Sambawa occurs a variety YO. natas, var. sambavana), which is 
considerably larger. The female has a large golden spot between the 
costal and subcostal veins of the hindwing; the outer discal pairs of 


spots are always connected with the central golden area, more or less 


enclosing large black spots. In the male a golden spot (generally ber, 
present, though small in the Sumba form) between the upper and ay 


Family HESPERIAD A. 


PARATA MALAYANA, Feld. | K 2 
n. Another species occurred both in Sumba and Samba | 
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|J 19. Banasua EXCLAMATIONIS, Fab, 
Sumba, Sambawa. vM m 


Tagiadas Group. 


1290. TAGIADES BRASIDAS, n. sp. 1 

Male, above dark brown, forewing with three subapical hyaline 
spots, the first two approximate, the third well beyond the others, 
small; two small discal spots, and two terminally in the cell, hyaline. 
Hindwing, dark brown, the disc irrorated with gray scales, and bearing 
three dark spots; the abdominal angle widely white enclosing a line 
of marginal dark spots, the cilin long, white. Below, forewing toüched 
with whitish below the lower median vein. Hindwing two-thirds white, 
with three subapical dark discal spots (the first united with the apical 
dark area), the second and third unequal, united, the apical border widely 
dark brown, tapering to below the lower median vein, twice interrupted 
by white. Female, like the male the hyaline spots in the cell of the 
forewing united, the discal ones larger, the brown spots bordering the 
hindwing smaller above and below. 
| Sumba, and Sambawa, but those from the latter island may not be 
n quite the same. The species is nearest T. helferit from the Nicobars, 
_ differing in the white border on the hindwing above, and the dark spots 
ANS on it below. The hyaline marks are also more conspicuous. This also 
— distinguishes is from T. alica, which is also much less white below, and 
| has no distinct marginal spots. 


* 

















2321. ABARATHA 8YnRICHTHUS, Feld. 
El, Above, the discal yellowish bands of the hindwing are much nar- 
on de nnd more — than in Indian specimens. Below, the forewing 








NH | nalayan form Silents far outwardly, is Bags to a slade trans- 
E ae . vérse erescent; the costal streaks above it are obsolete, the submar- 
— line of quada spots much smaller, and the fifth hyaline spot 


iue ` Sumba, rare. : 

s — — ABARATHA HYPEFIDES, ri. 8p. 

2m — Very near Pterygospidea helias, Felder, from the Celebes, but the 
b: ands id the discal hyaline spots of the forewing are absent, and the 
ar x of ! the hindwing is broadly dark. From A. sura it differs in the 
ng, w nic h is —— uniform dark brown above and below. The 
ng is » less. variegated above and below, the white urea is 
orm, the inner line of spots is is obsolete, the outer 
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united, and dark apically, nearly obliterated by white scales in the 
- median spaces. 
Sambawa. Another species, more like A. angulatus, was found in 
Sumba, but no specimens have survived. 


Gehlota Group. 


122. CoLADENTIA DAN, Fab. > 
Sumba, Sambawa. Two species are confused under this name, and | 
occur together in Sumba, Borneo, the Malay Peninsula, and perhaps 
elsewhere. They differ obviously in flight and in prehensors, but I 
cannot at present point out any difference in the markings. One has 
an egg with numerous ribs (over forty) as in Gehlota, the other with few 
(seventeen) as in Tagiades. 


Pamphila Group. 


128. Titicota MÆSOIDES, Moore. 
Sumba, Sambawa. The orange bands are smaller and narrower 
than in Indian specimens, and the ground-colour dark below. 


124. TELICOTA NIGROLIMBATA, Snellen. 
Sumba, Sambawa. This is the species figured by Mr. Distant; I d 
am not quite sure of its identity with Heer Snellen's species. 


125. TELicora GOLA, Moore. 
Sumba, Sambawa. 


126. AnurirTiA MARO, Fab. 
H Sumba, Sambawa. I am doubtful of its identity with the Indian 
F form. T^ 
| = Baoris Group. | * 
127. Crarra MATHIAS, Fab. | S 
Sumba, Sambawa. | 


` KS 198. PaRNARA NAROOA, Moore. 
£u Sumba, Sambawa. I am not sure of its identity with the Ceylon 
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lighter dot. Hindwing nearly white (not gray as in S. gremius), the 
borders dark, a conspieuous black cell-spot, and a row of black discal 
spots. six in one specimen, four in the other. 

The absence of hyaline spots distinguishes it from all others. 

Two males, Sumba coast. 


Kerana Group. 


130. PLESIONEURA RESTRICTA, Moore. 

Sumba, Sambawa, mountains. My Sumbanese Hesperiado hav 
suffered more than any other family, and I have been compelled to omit 
2 number of species, a Halpe, two Parnaras, a Parata, etc. 


J EXPLANATION OF PLATE IL 
Fig. 1. Euplæa elwesii, n. sp. $. 7. Radena kambera, n. sp. 
2. Euplaa lewa, n. en. B. Nacaduba gaura, n. ep, « 2. 
8. Ewuplwa palmedo, n. ep. 9. Nacaduba lauro, n. sp. 7, x 2. 
$. Dannis litoral is, ñn sp. 10. Lampides anops, n. sp. 
B5. Danais orientis, n sp. 1). Lampides masu, n. sp. 
6. Radena oberthuris, n. sp. 12, Huphina julia, n. sp. 





Vi.—Natural History Notes from H. M. Indian Marine Survey Steamer 
‘ Investigator, Commander R. F. Hoskyn, R. N., commanding. 
No. 24. List of Deep-sea Holothurians collected during seasons 1887 
to 1891, with descriptions of new species.—By Dr. J. H. Turt Wausu. 


ET = — Communicated by the SUPERINTENDENT OF THE INDIAN Museum. 
Wa (Received 6th April, 1891 ; —Read 7th May, 1891.) 

S ? Order ELASIPODA, Théel, Chall. Rep. vol. iv; Hol., p. 9. 

4x S Family Elpidide, Théel, 1. c., p. 10. 

— 3. Pewracone went, Théel, Chall. Rep. vol. iv, Hol., p. 42. 


One specimen. 
Station 118, 15th December, 1590, Bay of Bengal, lat. 12° 20° N, 
long. 85° 8’ E., 1803 fathoms, globigerina ooze, bot. temp. 35° Fahr. 


d ny Family Deimatide. | 









NEIROPHANTA MUTABALIS, Théel, |, c., p: 62. 
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April 12th to 13th, 1888, Andaman Sea, N. Sentinel Island bearing 
N. 15°, W. 18 miles, 250 fathoms ( Wood- Mason). 


3. Dema vattoum, Théel, 1. c., p. 68. 

" Transparent light orange red " ( Alcock). . 

T wo specimens. 

April 16th, 1888; Bay of Bengal lat. 11? 15' N., long. 91° 16’ E., 
1840 fathoms, elobigerina ooze ( Wood- Mason). 

A fine specimen ; length 130 mm. ; length of lateral processes 55 mm. 

Station 117, Bay of Bengal, lat. 11° 58' N., long. 88? 52' 17" E, 
1743 fathoms, globigerina ooze with pieces of pumice, bot, temp. 35:39 
(Alcock). 


4. Derma rasrosum, Théel, l. c., p. 71. 

Two specimens. 

Station 118 (Alcock). 

April 20th, 1888, Bay of Bengal, lat. 6° 18’ N., long. 90° 40° E., 
1520 fathoms ( Wood- Mason). 


9. OnrHNUREGUS ASPER, Théel, l. c., p. 82, var. GLABER, nov. 

Length I50 mm. Body smooth and leathery ; skin thin and some- 
what transparent; colour (in spirit), body greyish white, feet and 
processes yellowish-white. Tentacles 20, long, extremities brownish 
and dendritic. Ventral feet 24 on each side, longer and larger near the 
centre of the body than at the extremities; longest 20-25 mm. Lateral 
processes generally longer than the pedicles, longest 30 mm. Two 
rows of processes on each dorsal ambulacrum ; these vary considerably 
in size and short and long ones seem to alternate. Mouth slightly 
ventral; anus terminal and patulous. Calcareous bodies, spinous rods 
or smooth rods with branched extremities. Polian vesicle single, 40 
mm., wider in the middle than at the extremities. 

` Colour in the fresh state “ salmon-pink " (Alcock). 

M One specimen. 

Es Station 112, 7th November, 1890, Bay of Bengal, lat. 13? 47' 30" 
-—— — N, long. 92° 36' E., 561 fathoms, grey mud, bot. temp. 44°9° (Alcock). 


4 

ks |. 8. PANNYCHIA WOOD-MASONI, n. sp. 

T dS 2 Length 300 mm. Body long, flat and of equal width Fer H 
— caleareous but flexible; colour yellowish-white (in spirit). Ten- 
aolos 20, round, with stumpy digits; mouth ventral; anus terminal 








^ row of feet; oftside these the skin is thrown Ing ing MN 


and ` ithont teeth. The middle ambulacrum of the SE bears m ` 
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"The lateral ambnlaera possess a single row of feet much longer than 
those on the middle ambnlacram, Just above this row of feet there 
is a row of long, pointed processes; these average 15 mm. in length. 
The dorsal ambulacra are furnished with a double row of processes ; these 
are shorter than the lateral ones. One polian vesicle; one stone 
canal; one bundle of genital tubes which are branched and furnished 
with irregular dilatations, Calenreous ring small; muscles poorly 
developed relatively to the size of the animal, 
^ ` "The ealcareous bodies consist of large, round, many-holed plates, 
the centre holes being fairly large, the marginal ones small. Besides 
these plates, a few branched spicules are present. 
This species is very closely allied to P. moseleyi, Théel. 
* Numerous specimens. 
January 2nd, 1888, off Port Blair, 271 fathoms, bottom green mud 
(Giles). ' 
' — April 12th, 1888, 7} miles E. of N. Cinque Island, Andaman Sea, 
ee 490 fathoms, bottom green mud ( Wood- Mason). 


" Station 115, December 9tb, 1890, Andaman Sea, lat. 11? 31' 40" N., 

— long. 92° 46' 40” E., off Dyer Point and N. of Cinque island, 188—220 
fathoms, green mud, bot. temp. 56° (Alcock). 

"Mu AMPHIGYMNAS, nov. gen. 


Body ovoid with narrow tail-like extremities ; soft and appears to 
SÉ have been surrounded by a jelly-like material when fresh. Feet very 
* numerous over the whole of the trivium and placed more or less irre- 
— gularly. Lateral margins with two or three rows of long processes. 
.— Back covered with processes except near the mouth and anus where 

the body tapers and where the dorsal surface is naked; mou th terminal, 
B small; tentacles 15, very small and retracted ; anus terminal, small. 
| Qalenreous bodies moderate sized, irregularly rounded, many -holed 
TTE P ates somewhat like those of Pannychia. Calcareous ring of 5 small 
Es 28 es loosely connected. 
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— A AMPHIGYMNAS MULTIPES, n. Sp. 

RK: ~ Length 80 mm, width near middle of body 22 mm.; at oral and 
| anal end about 9 mm. 

- — — Golour (in spirit) pale purple; the long lateral processes measure 

. abou & 15 mm. those on the back are shorter. 

e? L OQ ne cimen. mw 
EN Station: 1 5, December 9th, 1890, Andaman Sea, lat, 11° 31° 40" N., 
Jong. 92° 46' 40” E., off Dyer Point and N. of Cinque island, 188—220 
atb ms, gree 1 mud, bot. temp. 56° (Alcock). | 
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8. LzrMOGENE sponaiosa, Théel, l. c., p. 80. 
Crydora spongiosa, Théel, Prelim. Rep. Hol., p. 9. 
One specimen. 
April 17th, 1888, Bay of Bengal, lat, 10? N., long. 91? 7' E., 1924 
fathoms ( Wood- Mason). 


Family Psychropotide. : 


9. EvrHRONIDES DEPRESSA, Théel, Chall. Rep. vol. iv, Hol., p. 93. 

T wo specimens. 

Station 118, December I5th, 1890, Bay of Bengal, lat. 12° 20° N., 
long. 85? 8' E., 1803 fathoms, globigerina ooze with pieces of pumice, 
bot. temp 35° (Alcock). 





10. BrNTHODYTES PAPILLIFERA, Théel, |. c., p. 102. 

' Colour purple, tentacles violet black " (Alcock). 

Two specimens 80 mm. and 68 mm. The fringe is damaged and 
the dorsal papille are not very apparent, but there is, I think, no doubt 
that these specimens belong to Théel's species. 

Station 117 (Alcock). 


ll. BENTHODYTES SANGUINOLENTA, Théel, 1. c., p. 104. 

Four specimens; the row of transverse papille below the mouth 
cannot be made out. 

Station 118 (Alcock). 


12. BENTHODYTES OVALIS, n. PP. 

Length 65 mm.; breadth 35 mm. including fringe. Body oval, flnt, 
about twice as long as broad and of a deep purple colour throughont. 
A double row of feet on the middle ambulacrum of the trivium and no 
transverse line of feet below the mouth; lateral ambulacra with a 
single row of feet. On the dorsal surface there are three processes on 
each ambulacram ; the anterior ones are 15 mm. long and not retractile 
(2); the posterior one in each row is much smaller. Mouth ventral ; 
anus terminal. Tentacles retracted. Calcareous bodies small 3-armed 
spicules with the end of each arm clubbed and perforated, | 
|».  — One specimen. TAM a ` 
_ Ápril 12th, 1888, 71 miles E. of N. Cinque island, Andaman Sen, ` kee | 
Cie s 490 fathoms, bottom green mud ( Wood- Mason). ME 
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Lä. BEÉNTHODYTES GELATINOSA, n. SP. Bio ete 
+ a ' T ATI CAES ie — > an 11 irit r ^ , 
|... Before describing the specimens as they appear in spiri 1! willbe 
botter to quote the graphic account of Ve fres ee 
— Giles, Ad. Rep. farine Survey of India, 1877-88, p. 15:— — ——— o | 
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* I must first notice a very peculiar holothurian, several specimens 
of which were included sin the catch......... When fresh, the animal 
consists of a tough, muscular sac of a yellowish pink colour, enclosed 

' in a thick coating of perfectly transpar ent, deep vidlet jelly. Though 

not sticky or glairy, this jelly is of so delicate a consistence that it was 

L almost impossible to clean the mud from the animal without stripping 
off the coating. After a short exposure to the action of spirit; this 
jelly, previonsly fully 15 mm. thick, shrinks to a thickness of less than 
5 mm. and becomes comparatively dense, The violet colouring matter 
| dissolves out iuto the spirit and exhibits a eurious affinity for vegetable 
E tissues, deeply staining a paper label which had been placed within 
the jar. Its attraction for animal tissues though less marked was still 

—  . very noticeable, the nuclei shewing it best, so that, on microscopical 
| examination, the animal was found to have become stained in a solution 
of its own pigment. After hardening in spirit it is sufficiently evident 

that this jelly-like coating cannot be considered as a secretion, but as an 
integral part of the tissues of the body wall, as it consists of a plexus of 
stellate and spindle-shaped cells, enclosing within their meshes many 
nuclei-form bodies and much hyaline connective substance. The body wall 

D contains but few calcareous bodies. Those present consist of a circular 
—— plate, having articulated to it a fan-shaped body so shaped that the 
5 » whole apparatus is not unlike the badge of a grenadier's cap. As 
DG far as could be made out, these bodies appertain to the jelly-like layer 
. and not to the dense inner portion of the body wall, which latter appears 
to be purely muscular, When laid open it is seen that the lungs are 
very complex and racemose, and that "the ambulacral tubes which are 
e very small and straight, give off a number of minute branches to the 
| pedicels. The polian vesicle is of moderate size and simple. It appears 
Ee to belong to, or be near, the genus Benthodytes of the Elasipod family 
E f ge Mea and is doubtless new as it is identifable with neither 
E GC of the species in the Challenger monograph. In all probability, many 
Ee of its allies must share with this species the peculiarity of a jelly-like 
2^ n6 ting but no mention of any such appearance is made in the above 

: a wb.” 

MS. Length of specimens 100 to 140 mm.—Body soft; extremities and 

T d ventral feet : are still of a beautiful purple, the body generally'is a dark 
d vender colour (in spirit). The anterior end of the body has a wide 
EN Ji et-like fringe furnished with papille and the border is continued 
down Wach side of the flatly cylindrical body and expanded in a less 
Cm pron mou 1 form as an anallappet. Along the lateral border there are 
nume set in a single row. Mouth small and ventral; anus large, 
z pc d somowbat dorsal, situated just ubove the adsl lappet. 
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Tentacles 15, very small and of a deep purple eolour. One, or two, 
fairly large Polian vesicles ; calcareous ring very minute, a double row 
of sucker feet on Che middle ambulacrum of the trivium; these are 
more numerous and closer together near the anal end while they are ` 
entirely absent from the surface just below the mouth. A single row 
of fairly long, slender retractile papille are seen on each dorsal ambu- 
laerüm. Two small bundles of genital tubes. The longitudinal mus- 
cles are well-developed, broad, orange-yellow and visible through the 
skin—only a few caleareous spicules and grauules were found in the 
muscular substance of the body. 

Many specimens. 

January 2nd, J888, Andaman Sea off Port Blair, 271 fathoms, 
(Giles), two specimens. . 

Apyil 12th, 1888, Andaman Sea 73 miles E. of N. Cinque island, 
490 fathoms, ( Wood-Mason). Two specimens. 

a Station 115, December 9th, 1890, Andaman Sea, lat. 11° 31° 40" N., 

long. 92° 46' 40" E., off Dyer Point and N. of Cinque island, 188—220 
fathoms, green mud, bot. temp. 56° (Alcock). Eleven specimens. 


APODOGASTER, nov. gen. 

Body long flat and worm-like; slightly wider anteriorly than 
posteriorly. Down both sides there is a fringe, like that of Benthodytes, 
in which are seen the long tubes of numerous sucker feet, The odd 
ambulacrum is naked while the lateral ambulacra have one row of small 
sucker feet situated just below the lateral fringe. A single row of 
papilla on each dorsal ambulatrum. Tentacles 15, mouth ventral. 
Anus terminal. 

Calcareous bodies small granules and small wheel-like plates. 


14. APODOGASTER ALCOCKI, n. sp. 

Length 80 mm. 
“ Light pink " (Alcock). 
A One specimen. ` * 
ES. - Station 112, November 7th, 1890, Bay of Bengal, lat. 13° 47' 30" 
i. — — FN, long. 92° 36' E., 561 fathoms, grey mud, bot. temp. 449" (Alcock). 


S > Order APODA. | éi 
| Sub-order Px£&UMONOrFHORA. $ 
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* April llth, 1888, 7 miles S. E. by S. of Ross Island, Andaman Sea; 
265 fathoms, green mud ( Wood-Mason). | 





16. A. MARENZELLERI, Théel, 1. c., p. 41. 
One specimen. 
Station 55, 13th—14th April, 1889, Bay of Bengal, 30 miles W. of 


Middle Andaman Island (Cape Bluff), 480—500 fathoms, globigerina 
ooze (Alcock). 


17. Evryrous scarer, Lütken, Videnskab. Meddel. Kjoóbenhavn 
1857, p. 23. 


ac. After some indecision as to the correct title of these specimens I 
have thought it better to name them as above. In general form and 
` appearance they all agree with Echinosoma hispidum, Semper, Reis. in 


Philipp. 1867, p. 44, but differ from Eupyrgus hispidus, Barrett, Ann, 
Mag. Nat. Hist. xx, p. 46, which Semper gives as a synonym of his 
Eichinosoma, in having no sucker feet. In the Challenger Report, vol. 
xiv, Hol. p. 49, Echinosoma hispidum, Semp. is given as a synonym of 
Bupyrgus scaber, Lütken, and the X upyrgus of Barrett is not mentioned. 
Three specimens. 
. January 15th, 1888, off Cinque island, Andaman Sea, 650 fathoms 
(Giles.) 
Station 107, October 23rd, 1889, Laccadive Sea, lat. 8? 93' N., 
long. 75° 47' E., 738 fathoms, green mud, bot, temp. 41:9? (Alcock). 
x Station 116, December 9th, 1890, Bay of Bengal lat. 11° 25' 5” N., 
long. 92° 47' 6" E. off Cinque and Hntland islands, 405 fathoms, 
green mud, bot. temp. 47° (Alcock). 


D ` = 1B. TrocnostoMA ANDAMANENSE, n. sp. 

—— —  -— "fhis species is very closely allied to T. antarcticum, Théel, Chall. 
— A Rep. vol. xiv, Hol. p. 44. Y 

—.  — — Length 90 mm. 

» Body cylindrical and narrowed behind into a tail-like extremity. 
Skin rough but thin. In spirit the ground colour has become greenish- 
— grey and the spots are more or less blood-red. The tentacles fifteen in 
ea number, are yellow and between every two there is, near the base, a blue- 
| | black triangular mark. Each tentacle has three very small digits at 










llow genital tubes. The radii of the calcareous ring are produced back- 

wards as spines. Caleareous bodies not very numerous consisting of a few 

ide-holed ` lates and tower like rods which are perforated with 4 to 6 
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holes. Under the microscope the ''chocolate spots" are seen to be 
composed of rust-red ovoid bodies with a concentric arrangement, 
They are insoluble in caustic potash. 

Colour when fresh “ dirty flesh-colour with closely placed deep 
chocolate spots; the crown (tentacles) being a sort of raw-meat-colour.” 
(Giles). 

Three specimens. 

December 8th, 1887, S. E. of Cinque island, Andaman Sea, 500 
fathoms, green mud (Giles). 








——I — 


VII.—On an undescribed Oriental species of Nepeta.—2By D. Pratn. 
* [Received 2nd March 1891 ;—Read 6th May 1591.) f 
(With Plate III). 


In the Calcutta herbarium there is an example of a very distinct 
species of Nepeta which appears to be as yet undescribed. As it has 
been collected beyond the frontiers of Indin, it could not with propriety 
be dealt with in the paper on Indian Labiate recently read before the 
Society. But as it possesses rather more interest than isolated new 
species usually do, its position in the arrangement of Oriental species > 
elaborated by the late M. Boissier in his work (Flora Orientalis, iv, 637- 

670) dealing with the area in which it occurs, as well as a description 
and figure of the specimen, are now presented. 


NEPETA Lixy. 


Sgor. I. EuĒserera. Serres I. Perennes. Sub-ser. 2. Nuculw 
tuberculate. — 

8 MacnosrEGiE Boiss., Flor. Orient. iv, 628 (1879) ampl.—Verticil- 
lastra densiflora vel laxiuscula remota. Bractex ovate vel oblongie. 





Calyx fauce pilosus vel glaber. 
| l. Calyx ore obliquus. 
E C. a. Calyx fauce pilosus. 
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subrugosis apice acutis basi truncatis, utrinque parce lanatis, inferioribus 
breve petiolatis ceteris subsessilibns rawenlibus ovato-lanceolntis ; verti- 
cillastris multifloris laxiuseulis remotis, bracteis membranaceis ovato- 
lanceolatis acuminatis cucullatis calyces wquantibus, cal) yeis longe 
hirsuti membranacei striati ore imtus piloso obliquo, dentibus e basi 
angustiore subulatis summo tubam submquante exteris eo brevioribus, 
corolla extus pnuberula tabo calycis- fere 2-plo longiore, staminibus 

*exsertis, nuculis oblongis apice obtusis ruguloso-tuberculatis areolá ferri 
equini calcaribus sursum directis ad instar affixis, 


AFGHANIA AUSTRALI ; inter Kandahar et Kelat-i-Ghilzai, Bellew ! 


Rhizoma de-est, caulis p. q. s. plus quam 40 em. basi fere 1 em. crassa, 
foliis inferioribus 7—9 em. longis his 3—4 em. latis petiolis l em. longis, 
ramealibus 2—25 em. longis his 1 —1-5 em. latis sessilibus, spicd 12 cm. 
longá hac 2:5 em. latå verticillastris / 10—12) 12—16-floris imis 2 cm. 
summis vix l cm. remotis, bracteis 12 mm. longis 4—7 mm. latis 3— 5. 

» nervis coloratis supra glabris subtus nervis sub lente puberulis margine 
prope basin parce pilis albis divergentibus ornato prope apicem acamina- 
tum et tandem subulatum sub lente puberulo, calyce tandem  subinflato 
pedicello 1—2 mm. longo tubo 6 mm. longo dentibus summo 6 mm., 
lateralibus 5 mm., imis 4+5 mm. longis extus wquabiliter pilis albis 

| divergentibus parce hirsuto intus tubi ore et dentium basibus pilis 

Ki - simillimis densissime piloso, corolla tubo 11 mm. longo extus pnberulo 

— - colore forsan rosea, nuculis 3 mm. longis his 15 mm, latis bruuneis 

f areola alba calcaribus 1 mm. longis exceptà manifeste rugulosis. 

This very distinct species bears e considerable resemblance to the 
European N. tuberosa but the whorls are much more lax, the calyx mouth 

. 3s oblique and no secondary reticalation of the membranous bracts is 

visible. The nutlets of this species also closely resemble those of 

N. tuberosa and N. Sibthorpit, but in these European species there is 

KÉ a much smaller areola of the usual type. Among Oriental species it 

= most resembles N. glomerulosa, next to which it is now placed, but it 

E. . differs greatly in having much larger bracts, much louger spikes and 

= ` many-flowered lax whorls with longer corollas. The nutlets too are 

— different—the horse-shoe shaped areola of the nutlets being perhaps 

_ the ‘most remarkable character of this species; its pilose calyx-mouth 

ae a character which connects it with § Pstnonnrure® Benth. to 

A a group this fenture has hitherto been supposed to be confined. 

^X E ee ph for this character, however, it is much more obviously related 

SAR he other Macrosreci# than to any Psitonereta. Perhaps a prefer- 

ARAB, ir e d be to look on this species as the type of a new subsec- 

linte between Psilonepete and Macrostegiw though to be: 
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placed in the same subseries as the latter. This subsection would be 
characterised as follows :— oy 


§ Psitostecim (Sub-sect. nov.). = Verticillastis laxiuscula remota. 
Bractew ovate. Calyx fauce pilosus. (Nuoculae tuberculntae).—Inter 
[E Pswonereras Benth, et Macrosreatss Boiss. quasi mediantes et proxima 
| Mackosreaus (Boiss., Flor. Orient. iv, 638 et 651) anteponends, 






















e EXPLANATION OF PLATE III. 
3. 
Ta Nereta Breu, Prain, 

| Fig. 1, Bract. Fig. 4. Corolla tube. 

=. Calyx. 5, Upper lip of Corolla, 
| 3. The same, laid open. 6, Nutlet, external aspect. 
Ce 7. The same, showing innor faco with chn- 
racteristic horae-shoe shoped areola, 
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ES VII. —Noviciæ Indice. IV. Two additional species of Gr.yrrorgrALUM.— 
Eë FF, By D. Pratx. 
` 2. T e - 


—— [ Received 20th April, 1891 ; — Read 6th May, 1891.] 


^w ee In a collection of plants from.Great Coco, an island thirty Dër | 
X north of N. Audaman, are complete examples of a species of Glypto- 
alum nearly related to G. zeylanicum, Thw. This plant was pre- 
` viously” collected, but only in fruit, either in Tenasserim or the Anda- 
E mans by Helfer* and an example of the gathering (Helfer n. 1973) ` 
ES E was described by "Kura in this Journal (vol, xli, [1872], pt. 2, p. 290) 
| ^as Euonymus calocarpus, Kurz. The same plant (specimens also incom: ` 
E plete) has been reported from . Kondil (Nicobars) by Calcutta garden ` 

EE es eetors, and this gathering, along with a plant from Great Nicobar ` 
Wra 188, Jelinek 245; not represented nt Calcutta), bas vedi 













Ee wie et North And 
RAS were disposed of in Europe ani distributed thence; the circ 
sio zonderod it impossible to differentiato positively bia Tenasserim A 
ag spec Korz believed this gathering (n. 1973) to be from 
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— by Kurz in this Journal (vol. xlv, [187 t. 2, p. 193 
, , to 
| Buohymus javanicus Blume.* — 


As it is necessary to formally remove the plant from the genus to 

which it has hitherto been referred+ the opportunity has been taken of 

_. providing a full description ; at the same time a description is given of 

-- second species collected—in fruit—in the Mishmi Mts. by Griffith ; a 
synopsis of all the species now known precedes these descriptions. 

ái In the four species of which the fruit is known, the dorsal raphe 

does not terminate at the organic base of the seed but there divides into 

3-4 laciniate segments of the same appearance and consistence as the 

raphe itself; from the raphe they only differ in being slightly branched 

and in not ir reaching the hilum. They form a closely adherent 






* No opinion ean be expressed here regarding tho Novara expedition spocimens ; $ 

* — no example of E. javanicus has hitherto been obtained in the Nicobara by Calcutta 
— collectors., 

T It is true that Kurz did not think Glyptopetalum Thw. generically separable 

from Euonymus Linn. for in this Journal (vol xliv, [1875], pt. 2, p. 259) he 

oe e formally relegates it to Euonymus (as a section) and in the Forest Flora of British 

Burma (vol. i, [1877], p. 249) he does not accord Glyptopetalum even sectional rank, 

k, *. It must also be pointed out that Bentham and Hooker had already (Gen. Pl. i, [1862], 

p+ 361) pointed out how slight are the characters—the principal one being the 

ES | solitary peudulons ovules—thnt separate Glyptopetalum from Euonymus; Bnillon 

4 (Hist, des Plantes, vi, [1875], p. 1, footnote) takes tho same view as Kurz. If 









ct: : erofore the views of Kurz and Baillon ultimately prevail this plant will again be 
Qa rm —— as Ewonymus catocarpus Kurz, 
— -~ But while this is the case it will be seey on referring to the place of ite publica- 


e GZ that Kurz did not recognise in this species an example of his own section 
e ` Glyptopetal'um. In the Flora of British Burma too tho generic deseription of 
FX given by Kurz implies that the cella of the ovary aro at least 2-ovuled— 

| ^ ani implication opposed to his own statement (J. 4. S. B. xliv, pt. 2, 159) as rewards 
TM lum sclerocarpum and, as regards the species unger review, incorrect. 
Kurz's views regarding the generic position of Glyptopetalum may therefore, I think, 
be ignored, and Bxillon’s nuthority can hardly be quoted in Kurz's support since that 
= — takes so comprehensive a view of Euonymus that he is prepared to merge ín 
it not merely Glyptopotalum Thw. bnt also Lophopetalum Wight, n step which Kurz has 
w proposed. Moreover the genus Glyptopetalwm, aa founded by Thwaitea 
| . Jour. Bot. viii, [1856], p. 207), is sustained by Benthnm aud Hooker (Gen. 
4 SM 18693, p. 361), by Hooker and Thwaites (Bium. Pt. Zeylan. [1864], p. 73), by 
e (Flor. Sylvat. i, [1l 874], t. 102), by Lawson (Flor. Brit. Ind. i, [1875], p. 612), 
a (Cat. Ceylon Pl. [1885], p. 18) aud by Durand (Index Gen. Phaner. [1888], ` 
eng too the large number of species of Euonymus proper already 

1 the ease with which species of Glyptopetalum are distinguished from 
pponr: e present to follow Kurz and Baillon in suppressing 
Tho present retgntion of Glyptopetalum moreover disturbs the 
ED Datas — — NM YI gien 
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arillar structure with meridional segments differing in colour from the 
testa that it overlies. The presence of this arilus proves that the 
coloured “aril” (which in turn loosely overlies it) is nota true arillus 
but, as Planchon has pointed out as regards the aril of Euonymus, an 
arillode, ' 


: GLYPTOPETALUM Tnuwarrzs. 


Characters of Euonymus but ovules solitary and pendulous from the apex of 
the cell, 


Cymes shorter than leaves, flowers under 20 mm. diam. :— 
Fruit quite smooth :— 
Peduncles 4 as long as leaves, cymes lax 
ct ' 2-3 times divided; leaves thinly cori- 
aceous oblong-lanceolate serrate, pe- 
tals oblong, flowers 12 mm. diam., 
arillode covering $ of seed and lobed 
at the margin — isa 
Peduncles very short, cymes dense 1-2 
times divided :— 
LX Cymes longer than petioles, peduncles 
» longer than pedicels ; leaves coriace- 
ous ovate-oblong entire, nerves indis- 
tinct, petals oblong, flowers 8 mm. , 
| diam., arillode covering $ of seed 
A and lobed at the margin we 2. G. calocarpum. 
«3 d Cymes not exceeding petioles, peduncles 
ot * shorter than pedicels, leaves mem- 
ES branous, ovate-oblong serrate, nerves Ne 
i promenent beneath, arillode hardly | P 
covering X of seod, margir entire... 3. G. Griffithi,- m 
nurus, 2 Fruit rough tubercular ; peduncles } as long | * 
NU er aš leaves, cymes lax 2-3 times divided, | 
|... Jeayes thickly coriaceous, oblong-lance- ATH A HAE, 
= | olate serrate, petals suborbicular, flowers dux M. 
= 8 mm. diam, arillode — L of seed, ZKCs 
E S — ginuate... t ... 4. G. selerocar 
| Ze than leaves, flowers over 20 mm, Yo 
|j cymes lax once divided, leaves . he 
ily oriace — ge — — 


1. G. zeylanieum. 
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1891.] ^ D. Prain— Tiwo additional species of Glyptopetalum. 
1l. GrxrrorkrALUM zkYLANICUM Thwaites: (F. B. I. i, 612), 
INDIA AUSTRALIS ; GEYLANIA. 


2. GuYrPTOPETALUM CALOCARPUM.—(Euonymus cnlocarpus Kurz, Jour. 
As. Soc. Beng. xli, ii, 299 (1872) et xliv, ii, 159 (1875) ; Laws. in Hook. 
f. Plor. Brit, Ind. i, 609 (1875) ; Kurz, For. Flor. Brit. Burma i, 249 
(1877).—E. javanicus Kurz, Jour. As. “Soc. Beng. xlv, ii, 123 [Veg. 
ia Nicobar. 19] (1876), saltem in parte, haudquaquam E. javanicus Blume.) 
ÜT'ENASSERIM ?; Helfer (n. 1973). N. Anpamans; Great Coco, Little 
Coco, Table island, Prain. Niconars; Kondil, Calcutta garden collectors. 
Arbuscula glabra ramulis glabris teretibus, foliis coriaceis supra 
"viridibus subtus prasinis elliptico-oblongis utrinque cunentis apice ob- 
tusis margine integris nervis 5—G6-paribus indistinetis, petiolis brevibus ; 
— — —  eymis axillaribus vel parum extra-arillaribus paucifloris densioribus 
f pedunculis semel rarius iterumque divisis; pedicellis brevibus; floribus 
parvis albo-viridescentibus, calyce 4-lobo lobis omnibus rotundatis 
exterioribus interioribus 2-plo minoribus, corolle petalis 4 oblongis ob- 
tusis planis prope basin 2-foveolatis ; staminibus 4 filamentis erectis in 
: disci angulis obtusis insertis, loculis antherarum basi divergentibus ; 
ovario pyramidato-tetragono disco affixo stigmate minuto, 4-loculare ; 
—— — ^evulis in loculis singulis pendulis anatropis, raphi extrorsa ; capsula 
^ 7 1—4-sperma rotundata loculicidim dehiscente, seminibusoblongis pendalis, 
T - arillo laciniato in testa membranacea adhaerente e raphi orto ornutis et 
arillodio carnoso rubro obtectis ; embryone intra albumen carnosum ortho- 
"tropo, cotyledonibus oblongis foliaceig, radicula brevi. 
Arbuscula 4—12 metr. alta, foliis oppositis 9—16 cm. longis his 6—9 
- —— "em. latis, petiolis "28 cm., cymis 3—9-floris pedunculis 20 30 mm. longis, 
— pedicellis 4 mm. longis, sepalis exterioribus 1-5 mm. interioribus 3 mm. 
!  diam., petalis 3 mm. longis latisque, capsulis extus viridibus iutus palli- 
dis 1 cm. longis his 1—2 cm. latis seminibus 8 mm. longis his 7 mm. 
latis testa aurantiaca, arillo pallido, arillodio rubro 6 mm. alto. 
| Differs from G. zeylanicum by its rounded branches, thicker broader 
— . Jeaves with margins entire, by its much smaller flowers with petals flat 
and not reflexed at the margin, and by its rather shallower arillode. 
E The true arillus is identical in both and the margin of the arillode 1s 
- similarly lobed. 

























X .8. GLYPTOPETALUM Grerereutt. 
In montibus Mismi; Grifith (n. 1996). 


— Arbuscula ? glabra ramulis glabris sub-4-gonis, foliis membranaceis 
„virentibus, elliptico-oblofigis apice acuminatis basi cunenatis margine 
EINER Kaz : 


-et minute dentatis, nervis 6—7-paribus subtus prominentibus, 
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` divisis, pedicellis 






i | D oos ES de — Se F 
data, localieidim Ar uid ecmiiibus oblongis — Lie A dioi FERE 

"n — obteetis ; mb ryont: intra albumen carnoaum orthotropo, ` À K Ed 

f | nfyPedonibas oblongis foliaccis, radienla brevi. — = — 


TO "Arbnscula ? faliis oppositis 10—15 cm. longis his 6=9 em. Jatis, TE 
DEN ^ petiolis T cm; longis, cymis 3-floris pedunculis 3—4 mm, longis pedicellis e? 

 8—9 mm. longis, sepalis omnibus. 2*5 mm. diam., capsulis extus, hete- — ES 
— _ viridibus intus pallidis 1 cm. longis his 1—2 em. latis seminibus * E «L4 
1: , ` longis his 7 mm. latis, arillodio 2:5 mm, alto. — — 
4 Y KW ' This species is well distinguished: by its very sock cymes with N Fa 
^ * peduncles shorter than the pedicels and by its much shallower arillode. kasi Pai 

5. - The sepals are all of equal size, the capsules externally are not distin. = 










x Zi guishable from those of G. zeylanicum. ; WX WE 
e A ge * Guxproreratos scLEROCARPUM Kure. (F. B. I. i1, 613). * 
zm TP : p m 
qe — “Gurrroreraten GRANDIFLORUM Bedđome. (F: B. 
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Ix — Additional Uredinene from the Neighbourhood of Simla. 
"^ By A. Bancnav, M. B., Bengal Medical Service. 


[Received 12th Jano, 1891; Road Ist July, 1891.) E 
= * (With Plates IV and V.) 


Ki “Since. the completion of my Descriptive List of the Simla Uredineae, 
—————— former volumes of the Journal of this Society I have found, 
o been supplied with, 32 other species, which are described in © | 
E iè following pages. Of these 32 species, 4 are Uromyces (2 new), TI 
SW y SI new), 3 Phragmidia (all new), 1 Xgnodochus (new) 2 ` 
Mela bës ra (l new), B isolated Aecidial Forms (3 probably new), - 
ee Uredo rms (5 (probably new). Of Me 32 species e 
d, therifoce, probably 20 are new. | We 











re HEMIUROMYCES. A E UR 
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Le * . Unmowvces VIGNAP, n. s. - c- y. 
Min ` e "A = = 
— Sé Ki On Vigna ve®illate, Benth. ` * 


| this plant (on Tara Devi) towards the end of “hut 
i 24 kec i by, aspecies of Uromyces. The leaves were 
lac iker KE pustiues. ese were irregularly scattered 
Bom eee. sd bit more freely over Sine 
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surface; and it appeared to me probable that they first emerged from 
this surface, and later from the upper surface, at a more advanced stage. 
Each pustule was round and convex, and without any paling of tissue 
around. On a few of the younger leaves I found some paler brown 
uredo pustules, on both surfaces of tho leaf. Except in colour they 
were similar to the teleutospore pnstules. 

The wuredospores are brownish red, oval to round, thin walled, very 
spiny, and with a few immature teleutospores among them (Pl. V, fig, 19). 
They measured when fresh and just wetted 26 — 19 x 19 — 18y. 

The.feleulospores are deep brown, oval, very deciduous, with a 
portion of colourless stalk adherent, with a pale brown shallow mammilla 
atthe free end, a clear nuclear vesicle, a germ pore just under the 
mommilla, and a smooth surface (Pl. V, fig. 19). The fresh. spores just 
wetted measured 35—27 x 32—204. The portion of adherent stalk 
measured up to 404 in length. ‘These spores refused to germinate, 
probably requiring a period of rest. But some uredospores germinated 
throwing out simple long unbranched tubes. 

As this host is nearly related to Lathyrus sativus, I at first thought 
the fungus must be the same as that I have described elsewhere* on 
that plant, namely, Uromyces Pisi, Pers.; but the uredospores of the 
fungus on Vigna are considerably smaller, whilst the teleutospores are 
larger. It is therefore probable that the species I have here described 
is different, and I have named it Uromyces Vignae. e 


UROMYCRS AGROPYRI, n. 8. È 


On Agropyrum, sp. 
- "This grass was collected also by Mr. Lace at Ralli —— 7,000 
— feet, in October. 
On some leaves there were light brown pustules on both lenf 
- surfaces, and these contained uredospores. Other pustules were long, 
linear and black on the under leaf surface, somew hat resembling pustules ` 
—. of P. graminis. 
The uredospores are round to oval, pale brown, densely warted, with ` 
Eum germ pores (4 to 5), and measured when just wetted 23—20 — 


"The teleutospores are lightly adherent to their beds, coming off E 
all pico of stalk attached, Ti are light yellowish own, much 
at — apex, smooth "the surface, with a clear 1 
ig when. just wetted 37—28 X 18—16u — Albus 
aware Dig uei grasses was | 
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harbour only two species of Puceinia (P. graminis and P. coronata). 
This is therefore probably a new species. 


Uromyces punvinatus, Knlchb, et Cooke. ? 


On Euphorbia hypericifolia, Linn. var. indica. 


Mr. Lace collected a Puccinia on this species of Euphorbia in 
October in a low valley of Bashahr, about 6,000 feet above the sea level. 
The under-surfaces of the leaves were profusely covered with dark 
brown circular pustules, usually distinct from one another, but some- 
times coalescing. Thespores are readily scraped off. These consist of :— 
uredospores which are yellow, thin-walled, spiny, and 20 x 194.; and 
teleutospores. These nre small, brown, thick-walled, single-celled, with 
asmall piece of stalk adhering (sometimes none), warted on the surface, 
and generally with a clear nuclear vesicle. When just wetted they 
measure 21—17 x 15— 16y. 

Of the several species of Uromyces which inhabit species of Eu- 
° S orbia the one I have just described comes nearest U. pulvinatus, 
px Kalehb. et Cooke, and U. Myristica, B. et B. The former has been 

D described from South Africa, and the latter from North America. In 
— sizo of spore the Himalayan fungus resembles the former more than the 

—— ë Jatter; but the spores of U. pulvinatus are smooth, whilst those of U. 
= Myristica are punctated like mine. 


wu 
D 


B. *  MICRUROMYCES or LEPTUROMYCES. 










. 
Uromyces AMmIENS, Cooke. 


On Buxus sempervirens, Linn. 


° Specimens of this fungus were gathered by Mr. Lace in the Bhabar 
"Valley, Bashahr (6,000 feet) in October. The leavesewere studded with 
E circular patches 1—4 mm. in diameter. Some of these were orange 
B Eus. and others pale in the centre, but surrotinded by a black circle. 
. The contres of all patches contained very prominent papillae (sper- 
|. . mogonia ?). <All the pustules were hypophyllons. In the case of 
A he piane which were not black the central papillae were surrounded by a 
r. mound covered with epidermis. This mound was a circular 

dai" ore , | spore pustule. The spores were orange red, but as they were 
hick walled and otherwise like immature teleutospores I do not regard 
E s uredospores The black circles surrounding the other patches 
| teleutospore beds. The spores from such parts are large, 
" le "cg row a, round to oval, fairly firmly adherent, coming off usnally 
"ege stalk or nene; thick walled, showing a distinct pore at the 
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summit which is not thickened. Their surfaces were smooth, and they 
measured when just wetted 44—40 x 86— 34a. 


This is doubtless Uromyces ambiens, but I have no access to the 
measurements of the spores. Cooke's specimens apparently came from 


the Himalayas. 
HEMIPUCCINIA,. 
Pccointa Soron, Schw. 
* On Zea Mayes, Linn. 


I had long searched in fields of maize for a Uredine, but without 
success until 1890 when I found it in some fields at Mashobra. Up to 
this time I was acquainted with the fungus only on Sorghum vulgare, on 
specimens of the plant sent to me for examination from the Poona 
district. But this is absolutely the first record of its existence on maize 
in India, so far as I am aware. My specimens were gathered early in 
October. Pustules were found abundantly on both leaf surfaces, some 
covered entirely with a scale of epidermis, whilst others were more or 
less naked. The covered pustules contained uredospores, the naked 
ones mostly teleutospores, and the perfectly matured open ones, which 
are inky black, only teleutospores, Some pustules were minute and 
circular, others long and even linear. 

The wredospores are pale brownish red, rouud to oval, beset with 
shallow warts or short spines, and measure when just wetted 30— 26 x 
926—204. By applying sulphuric acid I detected 3 germ pores in each 
spore, arranged around the short equator. 

| The teleutospores are firmly attached, breaking off with a portion of 
"stalk adhering. They are reddish brown, rounded nt both ends, thicken- 
ed at tho free end, constricted at the septum, and apparently smooth on 
the surface. When just wetted they measured 42—32 x 18— 16x. They. 
refused to germinate immediately after ripening. There were no 
|» | — paraphyses. 
` Kin Pr e hia fungus is much more like Puce. Sorghi than that which grows 
on Sorghum vulgare, and which I have described elsewhero.* In the 
first place the fungus on Zea has no paraphyses, and in the second the 
_ measurements of both uredo- and teleutospores approximate those given 
for Puce. Sorghi much more closely. In the publication above alluded 
to I referred the parasite on Sorghum with hesitation to P, Sorghi. I 
am now inclined to think that the latter is a different species. Lastly, 
r I found a Puccinia on POMPE typhoideum, Rich, (Bajra) 
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at Erode in the Madras Presidency, which is undonbtedly the same 
as that on Sorghum. As neither of these fungi (on Sorghum and 
Pennisetum) are Himalayan I shall not describe them in detail here ; but 
in order to enforce my argument that the fungus on Zea is P. Sorghi, 
whilst that on Sorghumand Pennisetum is a different species, which I 
shall call Puccinia Penniveti, I subjoin in tabular form their salient 











characters. 
e Apical | Germ porea 
Host. Uredospores. | Teleutospores. | Paraphyses. thiokeuing: |. im ardo 
| spores. 
Pennisetum |34— 30x 24—2:|13— 44: 29 — 26| present. none. 2 
Sorghum ... |34—30 x 22—20/50—41 x29 -22| present. none. 4—5 
Zen ^, 130 — 26 x 26 - 20112 - 32 x 18 - 16 none present, 3 





PucerwiA Errisi, De-Toni ? 
= On Angelica glauca, Edgw. 


This plant was found by Dr. G. Watt at Fagoo in August, bearing 
uredo- and telentospore pustules, both minute, discrete, and hypophyl- 
lous; but whilst the former are pale yellow, the latter are dark brown 

— — o black. Both kinds of pustule occurred together on the same leaf. 
| — The uredospores are round to oval, very pale yellow, very spiuy, and 

when just wetted 30 — 24 x 25 — 20m. (PI. IV, fig. 9). 

The teleufospores are deep brown, rounded at both ends, slightly 
- constricted at the septum, coming Gf with little or no stalk adhering, 
Re not thickened as a rule at the free end, and tuberculated over both 
ea ‘cells (Pl. IV, fig. 9). They are sometimes irregular in shape. They 
A rn measured when just wetted 38 — 22 x 22g. 
x SE This is possibly „Puce. Lllisie, though both thoeuredo- and telento- 
`" spores of this last mentioned species are larger, the former measuring 
— an — 30 x 30 — 24, and the latter 40 — 35 X 25 — 20g. It is certainly 
. mot Puce. Angelicae, Schum. which shows a teudency to erupt along tho 
* Keren, among other differing characters, 













Drot CasraGNEI, Thiim ? 
^i: b. = On Apium graveolens, Linn. 
x Era h ave hitherto confused a fungus on this host with Puce. Pim- 
‘pinellae, Si ; but it is certainly distinct. 
E LA inerti redos " Ve are very pale brown, covered sparsely with spines, 
i germ — each covered with a hyaline semilunar 
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thickening, like that described in Put. Prenanthis. Through each of 
these a commencing germ tube protrades, but one only develops fully. 
They are in pustules mostly hypophyllous, but some few epiphyllous. 
These uredospores afford another instance of extremely long retained 
power to germinate. I put some s spores sera ped off from leaves gathered 
on the 31st October into water on the 13th June, and found on the 
following day that many had germinated most freely, although the ac- 
companying teleutospores remained ungerminated. 

The telentospores are brownish yellow, very irregular in shape, the 
septum often oblique, and even perpendicular, slightly constricted at 
the septum, generally not thickened at the free end, though sometimes 
slightly so, mostly rounded at both ends, but sometimes with the lower 
cell narrowing towards the stalk (Pl. V, fig. 18). After lying 24 hours 
in water these spores measured 41 — 26 x 24 — 18y. 

This is possibly Puce. Castagnei, whose teleutospores are said to 
be very irregular and to measure 46 — 36 x 24 — 18y. 


PuccrNIA ÉEULALIAE, n. 8. 
On Pollinia japonica, Haeck. 


The leaves of this grass presented dark reddish brown linear 
pustules, mostly on their under-surfaces. These pustules contained 
uredo- and teleutospores with numerous capitate paraphyses. 


The uredospores are oval or pyriform, pale brown, | and spiny, and 


measure when just wetted 30 — 28 x 21 — 20m. 


The teleutospores are reddish Brown: the upper cell is rounded and 


not thickened specially anywhere ; the lower is broadly wedge-shaped. 


The surface of the spores is smooth, and they usually have a short piece 


of stalk adhering. They measure when just wetted 38 — 34 x 20 — 18y, 


The paraphyses ape numerons, reddish brown, capitate, the Ex. 


measuring about lp. in diameter. 
This is probably a new species. 


MICROPUCCINIA. 
PUCCINIA EXCELSA, N. 8. 
On Phlomis lamiifolia, Royle. — * 
d this plant early in. September on the — of the H tto 


E Puecinia puateles. . I next found it, abont the — EH 


The leaves: were densely b 
aod — dak b 
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quent epiphyllous eruption opposite the beds below. The upper surface 
of attacked leaves is rendered conspicuous by the yellow zones surround- 
ing the pustules. Puxtules were also found on the petiole and smaller 
stems, though not so frequently. 

The spores nro fairly easily detached, coming off as a rule with no 
portion of stalk adhering, They are dark brown, somewhat irregular 
in size and shape, mostly distinetly constricted at the septum, and 
mostly narrowing towards the free end, where there is a slight pale 
mammilla or conical thickening (Pl. V, fig. 12). At the base the spore 
is sometimes rounded, and sometimes narrowed. It is smooth on the 
surface. The fresh spores examined at once in water measure 40 — 28 

x 18 — Lin, 

No uredospores are apparently formed by this species, since I got 
Bpecimens of teleutospores from the earliest-stages of development. 
The teleutospores would not germinate immediately after ripening. 

There is no doubt, I think, that this fungus is distinct from P. 
Phlomidis, Thiim. 


LEPTOPUCCINIA. 
Puccinta GOéTAL:s, Berk. ? 


On Ranunculus hirtellus, Royle. 


I found seedlings of this plant bearing teleutospore pustules on the 
Mattiann hill on the 4th September. The pustules were quite young, 
and there was no trace of uredospore. The teleutospore pustules were 
small, dark, circular, and hy pophyllous, with spots of paling on the 

= upper leaf surface. These pustules were confined to the youngest leaves, 
+), ‘and were never found on the upper ones. The pustules had a distinct 
Ke. though not pronounced circinate arrangement. The spores are very 
D. firmly adherent; they are long, more or less spindle-shsped, pale yellowish 
n^ “brown, much thickened and conical at the free end, well constricted at 
the septum, and narrowing towards the stalk. The surface is smooth 
Es (PI. V, fig. 13). In scrapings I noticed many empty spore cases, and I 
b presume therefore that the species is a Leptopuccinta. When just 
-— 7 wetted the spores measured 61 — 46 x 23 — Bn, the apical thickening 
x: JJ being 10 — 4p in depth. I placed some spores in water on the LOth 
ats September, and on the following day found some had germinated. The 
- xnoridia are oval or somewhat semilunar, colourless, and 13 x Gy, in 
measurement, ‘The sterigmata are four in number, short, conical, and 
"pointed, and together with the whole premycelium colourless. 
"phis is possibly P. ustale, Berk.; but I have no access to the 
rw rre S ee 
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MICRO or LEPTOPUCCINIA. 
Pucointa poLORis, Speg. ? 
On Erigeron alpinus, var. multicautis, Wall, 


This plant, harbouring a species of Puccinia, was gathered by Mr. 
Lace on the 27th August near the banks of the Sutlej in Bashahr, at an 
elevation of about 7,000 feet. The under surfaces of the leaves bore 
numerous large black pustules, irregularly scattered as a rule, but 
sometimes with several smaller pustules in a circlet around a larger 
central one. Most pustules were naked, but some were covered over 
with a scale of epidermis. -Though most pustules are hypophyllous 
some few are on the upper leaf surface. 

The spores aro readily detached, coming off with only a very small 
fragment of stalk adhering. They are yellowish brown, rounded at 
both ends; well constricted at the septum, thickened and broadly conical 
at the free end, beset externally over both cells with shallow short 
ridges and tubercles, and measuring when just wetted 42—34 x 18 — lp. 
The thickening at the free end is usually Ga in depth. I placed them 
in water in October, bnt they did not germinate. 

This fungus resembles Puce. doloris as described by De-Toni* in 
many respects, and I have accordingly named it so. But as P. doloris 
is known only, so far as I am aware, from the Argentine Republic, it is 
quite possible that the Himalayan species is distinct. 


PocetrsA SaxiFRAGAE-MICRANTHAE, n. 8. 


On Sezifraga micrantha, Edgw. 


Mr. Lace collected this plant, bearing a Puecinia, in Bashahr at an 
elevation of 9,500 feet. On the under leaf surfuces were n numbor of 


r minute, circular, discrete, brown pustules, sometimes very numerous, 
The teleutospores are readily detached, and many „were found to be 
e empty. The species is probably therefore a Leptopuccinia, They are 
ii pale brown, not thickened anywhere, with a slight apical mammilla, 
| usually slightly constricted at the septum, bnt sometimes considerably 
r 80, and somewhat irregular in size and shape. When just wetted they 


‘measure 35 — 26 x 14 — 124. I placed these spores in water, but none 
germinated. There were no uredospores in the specimens sent to me, 
species is quite distinct from Puce. Saxifragae-ciliatae mihi: 


This 
ees distinct rom 2, Green Bä x 
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pra PUCCINIA CAUDATA, m. s. 
On Stellaria paniculata, Edgw. 


| Dr. G. Watt collected this plant in Narkanda, bearing a Puccinia. 
L The teleutospore beds are dark brown, well raised with a circinate 
tendency, and hypophyllous, with paled patches on the upper leaf surface, 
"The spores are very adherent, more or less spindle-shaped, pale brown, 
well constricted at the septum, usually much thickened at the apex, 
with a long piece of adherent stalk (often twice, or a little more, than 
the whole length of the spore) and measuring 37 — 28 x 16 — Län, 

PI. V, fig. 17.). 
. "This is evidently not P. Arenariae, Schum. and I have regarded it 

as a new specics. 


PUCCINIA CRASSA, n. 8. 
On Pimpinella Grifithiana, Boiss. 


—. This was gathered by Mr. Lace in Ziarat in Afghanistan at 8,000 feet. 
The teleutospore pustules are dark brown nnd hypophyllous. The spores 
nre brown, almost rounded at both ends, but diminishing somewhat 
= towards the stalk, of which a small fragment remains adherent. They 
are slightly constricted at the septum, and slightly thickened at the 
apex (Pl. V, fig. 16). When just moistened the spores measure 50 — 41 
x24 — 224. The epispore has shallow tubercles over both cells. They 
would not germinate. | 
l This fuugus is quite distinct frem P. Pimpinellae, Strauss which 
is one of the most common of the Uredineae in Simla, Neither are the 
-— spores like any of the other species inhabiting Pimpinella described by 
- .. De-T'oni* (except perhaps P. Pimpinella, St var. Eryngii, D. C) It is 
‘I think a new species. i, 
— no PucetNiA PULVINATA Rabenh. ? 
Ode: "gc - 


Ms Aes E On Echinops niveus, Wall. d 













Kaz: Puceinia on this host was gathered for me by Dr. G. Watt in 
4 Py Simla. ‘The leaves had numerous minute well raised black pustules 






all epiphyllous. The spores are readily detached from their beds. The 





*.Baccardo, loc. cit. . 
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presumably germinate at once. They measure when just wetted 52 — 45 
x 24 — Zä. 

This is possibly Puccinia pulvinata, though the measurements given 
by De-Toni are greater than mine (68 — 51 x 38 — 354). 


PHRAGMIDIUM, " 


PHRAGMIDICM LACEIANUM, n. 8. 
On Potentilla argyrophylla, Wall. 

I first received specimens of this plant harbouring a parasite from 
Mr. Lace, who gathered them in Bashahr. Subsequently I found 
specimens myself at Narkands, and Dr. J. Murray procured specimens 
at Sarhan in Kulu. 

. The uredo pustules are bypophyllous, brilliantly orange red, discrete, 

but often so numerous as to give an appearance of coalescence. Each 
individual pustule is circular and minute. "The spores nre round to 
oval or pyriform, bright orange red, spiny, and measuring when just 
wetted 24 — 20 x 18 — l6p (Pl. IV, fig. 3). 

The /eleutospore pustules are also hypophyllous, black, circular, t 
discrete. "The spores are deep brown, on stalks which narrow graduta- Ae. 
away from the spore. They are mostly five-celled ; but some are four 
and some six-celled. The surface is apparently smooth, the free end 
rounded and slightly thickened, with usually a minute colourless papilla. 
When just wetted they measure 132 — 94 x 50 — 41g. I could not 
detect any germ pores; and thay would not germinate immediately 
after ripening, 

The specimens sent by Mr. Lace, and those collected by myself were 
on the red flowered variety, whilst those collected by Dr. Murray were 

| on the yellow flowered variety, This fact may tend to confirm the view 

taken in Hooker's Flora of British India thatthese two are varieties of 
the same species. 

` This fungus is, I think, distinct from any of the three noted in 

— Saccardo’s Sylloge as inhabiting species of Potentilla. It is not Phr. 

E: “ Fragariastri, D. C., which has warty teleutospores, 75 — 454 long and 

E 3—5 celled. Itis not Phr. Potentillae, Pers. which has smooth teleuto- 

spores, 90 x 264, and 3— 7 celled. And it is not Phr. Tormentillae, Fuck. 

minh has spores often bent, 115 x 284, 3—8 celled, and light brown. 


a tenga e 














PHEAGMIDIUM NEPALENSE, n. 8. 


On Potentilla nepalensis, Hook. 
- host in September attacked with a Phragmidium n. 
— ate: — from Simla. Tho. host at 
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that time was in flower and held both uredo- and teleutospore pustules. 
Both pustules were mainly hypophyllous, but a few (especially uredo 
pustules) were epiphyllous. 

The uredo pustules are very brilliantly orange red and circnlar, but 
were often so closely aggregated that they ran together, The spores 

pre round or oval, or more or less irregular in shape, and bright orange 
red (Pl. IV, fig. 2). They varied much in size, 28 — 22 x 22 — Län. 
There were no paraphyses. 

The teleutospore pustules are much smaller and appear like minute 
black dots scattered about irregularly. The spores are very dark brown, 
generally constricted at the septa, apparently with 2—4 pores to each 
cell, 2—5 celled, but usually 4 celled, with a small and inconspicuous 
mammilla at the free end, looking more like a slight general thickening 

ai of the epispore (Pl. IV, fig. 2). The stalk is long, thin, and inflated at 
some distance from the attachment to the spore, the iuflation containing 
orange red matter. Normal 4 celled spores measured when just wetted 
68 — 66 x 26h and a 3 celled spore 54 x 240 

Of the three species of Phragmidium on species of Potentilla de- 

scribed by De-Toni* only one, namely, Phr. Fragariustri has so few cells 
to each spore, and the one I have just described is, I think, not identical 
"oh with it. I have therefore named it Phragmidium nepalense. 





PHRAGMIDIUM OCTOLOCULARE, n. 8. 
On Rubus rosaefol ius, Smith. 


^e RN The general appearance of the*teleutosporie stage of this fungus 
~~ (the only one I know it in) is very like that of Phr. Barclayi, Dictel,t 

with somewhat large circular pulverulent hypophyllous pustules. 
AS T'he teleutospores are dark brown 7—9 celled usually, but mostly 
. Lët, The surface is distinctly aud coarsely (aberculated, and at 
the free end there is sometimes a minute colourless papilla, but often 
none. The stalk is long, swells up somewhat in water, is inflated away 
fr om the spore, and this lower part of the stalk swells, more than the 
part adjoining the spore (PI. IV, fig. 1). The stalk is not unlike 
Ghat of Phr. Barclayi. After lying 24 hours in water the gelatinous 
he: cath. shrinks upwards towards the spore, leaving a central nxis with 
ered swellings at the ends. The spore is constricted at each septum 
Fe tc sli ght degree. Each cell of the spore is more flattened from above 
"oes own ds than in the last mentioned species, the vertical depth of 
+ ES Ke being 10p against Lin in Phr. — The spores (taking 

— CN in toe. cit. bé 

ree éise? it as Phr. Rubi, Pors., in my Descriptive Liat. 
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those which have 7—9 cells) measure when recently wetted 130 — 94 x 
23 — 25 but exceptionally a spore of only two cella may be found, 
measuring 44 x 244. I have not observed the germination of these 
spores; but some spores collected in autumn and put into water did not 
germinate, and from this I conclude that they must rest. On the other 
hand some of these spores showed a cell here and there empty; so ap- 
parently under special conditions they may nlso germinate at once, 

I am inclined to regard this fungus as distinct from Pir. Barelayi and 
Phr. quinqueloculare, mibi. If it be identical with cither, it is with Pir. 
Barclayi; but the spores of the latter are usually 6-celled with smooth 
surface (or with very shallow inconspicuous warts) somewhat less in 
length and greater in diameter. Iam also unable to match it with any 
of the six species described by De-Toni* on species of Rubus. I propose 
naming it Phragmidium octoloculare. 


- XENODOCHUS. 
XENODOCHUS CLARKIANUS, mn. 8. 


On Astilbe rivularis, Ham, 


This fungus was collected by Dr. Clark in the Cheog forest about ^ 
the beginning of August, On one specimen there were large irregular 
aecidial patches, especially on the stem, accompanied by hypertrophy, 
just like that caused by Phragmidium subcorticium on Rosa moschata. 

These aecidia were exceedingly brilliantly orange red: they occurred ` ` 
also on leaves. The spores are vere bright orange red, in rows, squarish ` e 
or oblong, densely warted, thickened a little at one end (seen bestin  * 
empty spores) (Pl. IV, fig. 5). They measure 31 — 26 x 26 — 22y. 

There were no paraphyses. 

But much more numerous were orange waxy looking beds, which 
to the naked eye resembled Coleosporium beds. These in many places 






4 simply covered the under leaf surface. I noticed that in some parts 

ch these orange waxy beds were gradually changing, and at others had 

$- changed into black beds, naked, and under a field lens looking like. - 
) Puccinia beds. The spores from the latter are scraped off with difficulty, — "E 






A Si and when examined under the microscope presented characters most ` usns 
| gone those I have read described as Xenodochus spores. They. bavo * E 
: acters, as far nas I am able to judge, intermediate between this ` ` 
1 Phragmidium. The spores were in rows, usually 5 to 6 SCH 
v, v, palo Eod rows being | sometimes transversally septa! BR 
| ous obliq: e. -Fearon ot mie ne — 
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times closely amalgamated with rows on either side. Each spore of n 
regular row measured about 16 x Län (Pl. IV, fig. 4). I placed these 
spores in water, but they refused to germinate. 

This is apparently n new species of Xenodochus, It differs con- 
siderably from X. carbonarius, Sehlect. in which the aecidiospores are 
z5 — 16 x 20 — Län and among which there are paraphyses. Moreover, 
in the last named species the teleutospore rows have 10 to 20 loculi. 


MELAMPSOHRA, 


MELAMPSORA CILIATA, D. 8S. 
On Populus ciliata, Wall, 


| This host is abundant in Simla, and many are occasionally attacked 
p by a species of Melampsora. The uredo stage makes its appearance in 
—— August or September. 
- The uredo pustules are minute and discrete, but often very abun- 
dant; they are light yellow, and entirely hypophyllous, with scattered 
yellow dots on the upper leaf surface. The spores are pale orange red, 
mostly oval, pretty densely covered with spines, thick walled, and 
i^. € measure when fresh 30 — 21 x 22 — 20 (Pl. V, fig. 15). They are 
d borne singly on stalks, and among them are some capitate paraphyses, 
with heads very distinctly, and often greatly thickened at the free end 
- —- PI. V, fig. 15). 

| The teleutospore beds are at first orange red, bnt become brown 
later. They are entirely hypophyllá&us. The spores are in compact 
s EM and. ench spore mensures 34 — 30 x 9 — Bp. 

"This fungus is, I think, different from any of the three described 

Ww Da Toni. This will be apparent when the characters are shown 
_- tabularly. 


















Paraphyses. Remarks. 









age =e 
mihi ... 10 — 21 x 22 — 20/5 





M 
MrnAMPSORA AECIDIOIDES, D. C.? 
E On Populus alba, Lin. 
| | me specimefis of the leaves of this plant collected at 
TA feet on the 30th August. These under surfaces 
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were almost wholly covered with brilliant orange red pustules, minute 
and discrete, though from their enormous numbers they at first sight 
appeared to be coalescing. The upper leaf surface is profusely flecked 
with yellow discoloured spots. The spores are orange red, thick walled, 
spiny, and measure when just wetted 24 — 21 x 18 — I6. There 
were no teleutospores. 

It is impossible from the nredo spores alone to determine the exact 
position of this fungus. Possibly it is M. aecidioides which occurs also 
on Populus alba. The uredospore measurements coincide very closely 
with those I have just described, but M. aecidioides has paraphyses 
whilst tbe Himalayan form has not. 


ISOLATED AECIDIA. 


Arcipium CUNNINGHAMIANUM, m. 8. 


On Cotoneaster bacillaris, Wall. 


I found the leaves of this plant bearing several characteristic 
Roestelia patches first on the Mahasu hill by the road side; then fairly 
abundantly in Narkanda ; and lastly, scarcely in Mashobra. "These were 
found at the end of August. In all these localities, especially Narkanda 
and Mashobra, I did not see a single Cupressus tree, and this inclines me 
to regard the fungus as distinct from Gymnosporangium Cunninghami- 
anum,mihi. The leaf patches were red above, with long filiform peridia 
on the lower surface, about 3-5 mm. in length. From one to five such 
patches were found ou a single leaf. On superficial examination this 
fuugus looks different from Gymnosporangium Cunninghamianum, al- 
though the peridium bursts iu the same way, namely, by irregular 







z i elits on the tube sides. With a field lens numerous spermogonia could P 
"NS be seen on the upper leaf surface. 
— -  "The-aecidiospores are yellowish brown, round or oval, densely 
T beset with minute and very shallow warts, and with apparently numer- | 
ous germ pores (the addition of sulphuric acid disclgses eight pores). 1 


. "These spores mensure 28 — 26 x 28 - 244 (PI. IV, fig. 7) The peridial 
=, cells are paler in colour than the accidiospores, elongated, separating ` ` 
- — — readily from one another laterally, very spiny (not ridgy), and measure“ ` —— 
rom 60 — 58 x 26 — 24m (Pl. IV, fig. 7). ‘The aecidiospores would 
d oe — mi te in wnter. " d We" - 

be- absence, as far na I could see, of ( 
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Some of the aecidiospores in water on the 17th of October, and a few 
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E 


regions. In support of the view of identity are the manner of dehiscence 
of the peridium, and the closely corresponding sizes of the necidiospores 
and the peridial cells (the former in the case of G. Cunninghamianum 
being on an average 28°6x24 6p, and the latter 70 x 224) I should 
note also that the peridial tubes of the aecidium on Cotoneaster are 
somewhat longer than those on Pyrus (in the latter they are 1 to 2 mm ) 

The only Aesidium known on Cotoneaster is Aec. Mespili, D. C. ; 
but the aecidiospores of this species are 24 — 19,, in diameter, and I 
do not think the Simla species can be the same. Until more is known 
of its life history I propose naming it Aec. Cunnisghamianum, believing 
that it will probably prove to be identical with Gymnosporangium C'un- 
ninghamianum, mihi. 


Arca Mort, n. s. 


On Ficus palmata, Forsk. 


I found this plant first attacked ina valley to the north of Mashobra, 
and subsequently in Simla itself during October. The leaves are often 
densely covered with an orange red eruption. In some cases the whole 
of the lower leaf surface was a mass of these bright pustules. But 
although the eruption is mainly hypophyllous it is also largely epiphyl- 
lous. With a field lens it is difficult to determine the nature of the 
fungus. Each spore heap is very minute, but shreds of white tissue 
are seen about them. Under the microscope however, all doubt ceases, 
for there are very characteristic peridial cells, aud the fungus 15 con- 
sequently an Aecidium. But it is a yery remarkable one in having so 
small and inconspicuous a peridium. To the naked eye the fungus 
resembles a Uredo form. The spore beds are scattered irregularly all 
- over the leaf surface; but sometimes on somewhat swollen weals on the 

petiole and midrib. The aecidiospores are very brilliant orange red 
bodies, round to oval, and apparently smooth on ‘the surface. When 
just wetted they measure 17 — 14 x 16 — 144. The peridial cells are 
colourless and more delicate than usual. They are mostly six-sided 
^ and spiny or tuberculated. They measure 22 x 18 — lia. I placed 


- 









"e ` were found to have germinated on the following day. The germ tube 
USE is long, simple, and.unbranched. 
o Saccardo mentions a Puccinia sepulta, B. et C. on the leaves of a 


f Ficus from Nicaragua and two Uredo forms ( U. Fici, Cast. and 


IW 


A U.j icicüla, Speg.) ; but even supposing these Uredo forms are really Aecidia, 
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the spores of the former are much too large, and those of the latter 
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onsiderably larger than the” Simla fungus to permit of their being 
considered identical. The Simla species is probably therefore new. 
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This fungus is identical with that I have described as Caeoma 
Mort; and as I have subsequently found that the peridium is distinctly 
present though incoherent, I feel disposed to relinquish the name Caeoma 
Mori and to substitute Aecidium Mori. 


AECIDIUM FLAVESCENS, n. 8. * 


On Senecio rufinervis, D. C. 


I found this plant in August bearing an Aecidium in the Mashobra 
woods. The aecidial patches are indicated conspicuously by brown 
patches with yellow irregular halos around them on the ‘upper leaf 
surface. On the under surface the peridia are indistinctly seen against 
the white tomented natural leaf surface, as they are pale in colour. 
The peridia are densely aggregated together, and always on the under ` 

» leaf surface. The tubes are short and open stellately. I counted from 
one to thirty-two aecidial patches on single leaves. The patches varied 
from a half to 2 c.m. in diameter. The aecidiospores are oval or round, 
pale orange red, measuring when well moistened 22 — 20 x 16 — Lin, 
The peridial cells are almost isodiametric, very rugose on the surface, 
with short ridges and spines, and measuring 28 —22 x 22 — 20g. 


— 
(PI. IV, fig. 8). * 
Later in the season leaves in the same locality bore uredospores, : 

and still later teleutospores in the form of Coleosporium. I have un- 
fortunately had no opportunity of examining these forms. d 
Two species of Aecidia on species of Senecio are noted by Saccardo, 3 
Aec. Hualtatinum, Speg., and Aec. selerothecium, Speg.; but the spores ^" 
of the Simla species are much smaller than thoge of either of these two | 

|. species. 
i Agcipium AQUILEGIÆ, Pers. ? 

Et On Aquilegia vulgaris, Linn. $ 3 - 
Mr. Lace collected this plant on the 9th August, 1890 at an eleva- —— T 









tion of 10,000 feet bearing an Aecidium. The peridia are hy pophylous, 
"forming a patch of yellow below with a paled area above on which — 

è ` spermogonia may be seen with a field lens. The peridia open bya clean , 

= regular margin, The peridial cells are angular, almost isodiametric, five 

o six-sided spiny and ridgy, and about 26 x 204. The neci 

- are round or facetted when just scraped off, tuberculated, | 
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. AECIDIUM ORBICULARE, n. 8. 
| On Clematis grata, Wall. 
" orientalis, Linn. 
* puberula, H. f. and T. 

This Aecidium was sent to me first by Mr. Lace and Dr. Watt, and 
subsequently I found it myself at Mattiain on Clematis grata. 

Accidial patches were very numerous on stems, petioles, and leaves, 
causing considerable hypertrophy of stems and petioles, especially on 
Clematis grata. On leaves the peridia were markedly circinate in 
arrangement, and all were hypophyllous. ‘The peridial tubes were 
long and gylindrical, and opened at the summit with an almost clean 
margin, i e., very minutely serrated. They measured about 0.75 m.m. 
in length. The spores are bright orange red, densely beset with shallow 
warts, round to oval or angular, 25 — 20 x 20 — 14 (Clematis grata) 21 — 

d 16 x 16 — 15 (C. orientale) 22 — 19 x 19 — Län, (C. puberula). ` 

| The peridial cells were in all cases about 26 — 20,4. in diameter, four 
to six-sided, with bright orange red matter in their centres, and spiny, 
(Pl IV, fig. 6). 

This may possibly be the New Zealand Aesc. ofagensé, Linds.; but 
the only description available to me is the very brief one by De-Toni, 
from which it is impossible to decide, since no spore measurements are 
given. The only other Aecidium described by De-Toni on Clematis is 
Aec. Clematidis; but the description of the peridium is unlike that I 
have described. The Himalayan species is therefore, I think, distinct. 
3 It is possible that this Aecidium is related to Puccinia Wattiana, mihi 
= which occurs plentifully on Clematis Gauriana and C. grata ; but in the 
| absence of experimental proof it is impossible to determine. 











ISOLATED UREDO FORMS. 
Ureno COLEBROOKIAE, n. 8. * 


On Colebrookia oppositifolia, Smith. 

| This fungus was collected by Dr. Watt near Suni in October. 

The under surfaces of the leaves were almost uniformly orange red in 
colour from innumerable orange red pustules. These pustules are 
2» really distinct, but appear to be coalescing from their great numbers, 
—— — "anupom the hairy nature of the leaf surface, in which the spores get 
E we ^ T pr. Watt informed me that showers of red dust fell from 
3 he picked them. The spores are pale orange red, oval, 
Gasuring when just wetted 28 — 20 x 20 — 17u. These 
| e fow days after collection, bat they did 
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Urepo ICHNOCARPI, n. 8. 


On Ichnocarpua frutescens, Br. 


This fangus was also collected by Dr. Watt in the same neighbour- 
hood, and at the same time. The leaves bore a few scattered isolated, 
bright orange red pustules on the under leaf surface. The spores were 
readily scraped off. They are bright orange red, oval, studded with 
large coarse warts or spines, and measure when just wetted 24 — 20 x 
16—2lp. Even in empty spores I could not detect any germ pores. 
Among the scraped off uredospores I saw some immature single celled 
stalked spores which I imagine are teleutospores (Uromyces); but they 
were too immature to allow of decision. "They were colourless at this 
early stage. 

An Aecidium Apocyni, Schwein. is known to occur in Carolina, 
Kan#as, and Illinois; but it is impossible as yet to say whether it is in 
any way related to the Himalayan fungus: probably it is not, 


Urepo IPOMAEAE, n. s. 


Ls 


On Ipomaea hederacea, Jacq. 


This plant was collected by Dr. Watt near Sairi in September with 
numerous, white, irregularly shaped covered pustules on the under leaf 
surface. On examining the pustules they were found to contain an 
abundance of white powdery spores. The spores are colourless, round 
or squarish, apparently quite smooth on the surface, and measuring when 
just wetted 20 — 17 x 16 — Län, Although I have placed this fungus 
here among Uredo forms I sholild note that it looks much like the 

. Aecidium of a Phragmidium, differing only in not being coloured, 


i E 


> Ureno PiLEAE, n. 8. 
| ^ On Pilea trinervia, Wt. 


| I found a few of these plants in the woods at Mashobra early in 
Le October, attacked by a Uredo. The pustules were minute, pale yellow, 
. — and scattered on the under leaf surface. The spores are oval, very palo 
* yellow, studded with prominent spines, and measured when just wetted 
E. 25 — 20 x 20 — Län, I could find no trace of any teleutospore form "I 
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Urepo EHRETIAE, n. 8. 
On — serrata, Roxb, l 
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fungus of somewhat uncertain nature. Some leaves had circular spots 
varying in diameter from 1 to 8 m.m., whilst others had large hypertro- 
phies of the petiole as it enters the lamina, and these were uniformly 
covered with bright orange red pulverulent spores. Transverse sections 
through the fungus and leaf show that the spores are not borne separately 
on stalks, but from a cup-like depression like the pit of an aecidium 
without any peridium. There were also numerous superficial spermo- 
gonia. The spores are orange red, oval or pear-shaped, very spiny, de- 
cidedly thickened at the free end (reminding one of the aecidio- and 
uredospores of Puccinia Prainiana). When just wetted they measure 
38 — 30 x 22 — 20v. They become detached without any portion of 
the stalk adhering. The spores are given off from both surfaces of the 
leaves. By applying nitric acid I saw that each spore had two germ 
pores. . 
This is the first member of the Boragineae which I have seen at- 
tacked in India by a Uredine. As Puccinia Ruligo-vera, or some 
variety or allied species, is undou!tedly the most prevalent and destruc- 
tive rust on wheat, barley, and oats in India, I had long looked 
for some associated form on a Boragineous host, and this not only 
by personal search, but also by correspondence. I am afraid, however, 
that this particular Uredine cannot be the associated form I have been 
looking *for, although it is just possible that it is. For although the 
«s spores are given off like uredospores, the cup-shaped depressions in 
which they are formed, the presence of spermogonia, and the hypertro- 
phy of the host's tissue all render it possible that we have here an ano- 
malous Aecidium. This question wil? have to be tested by experiment. 

















p Urevo AGRIMONIAE, D. C. 

On Agrimonia Eupatorium, Linn. 
4 This plant is frequently found attacked with a Uredo in these re- 
T gions; but I have never seen a telentosporic stage. The Uredo pus- 
—-. ules are hypophyllous, very numerous, and minute. The spores are 
orange yellow, oval, warty or spiny, and measure 22 — 17 x 14 — 13p, 
|» when just wetted. J 
— This is no doubt the widely distributed Uredo Agrimontae. 


EXPLANATION OF PLATES. 


Plate IV. 


Lis intospore of Phr. octoloculare, x 220. | 
'eleutospore and uredospore of Phr. nepalense, former x 220, and 
* latter x 850. 


"e" 
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3. Telento- and uredospores of Phr. Laceianum, x 220 and x 350. 
4. Teleutospore of Xenodochus Clarkianum, x 350, 


` 5. Aecidiospore of the same x 350, 
- 6. Peridinl cella of Aecidium orbiculare, x 350. 
7. Peridinl colls and necidiospores of Aec, Cunninghamienum, a x 350, 
b x 220. 
8. Peridial cella of Aec. flavescens, x 850 ri 
9. Teleuto- and nredospores of Puce. Ellisii, x 350. 
*10. Teleutospore of Puce, Wattiana, x 350. 
Plate V. 
11, Telento- and necidiospores and promycelium of Phr. quinquelocwlare, 
x 350, 
12. 'l'eleutosporea of Pucc. excelsa, x 350. 3 
. 18. Teleutospores of Puce. occulta, x 350. 
*14. Telentospores of Pucc. McIntirianus, x 350. | ^ 
15. Uredospores and paraphyses of Melampsora ciliata, x 350, 
16. Teleutospores of Pucc. crassa, x 350. 
17. Teleutospores of Pucc. caudata, x 350. 
18. Teleutospores of Puco. Castagnei, x 350. 
19. Teleuto- and uredospores of Uromyces Vignae, x 9850. 
— — — — -s 





X.— Notes on the Collection of Snakes in the Indian Museum with descrip- 
tions of several new species.— By W. L. Scuaver, M, A., Deputy 
Superintendent of the Indian Museum. 

(Received Ist August, 1991; read Sth Augnst, 1891.] 


(With Plate VI.) m 
e The following notes were drawn up while critically examining and 
y rearranging the collection of Snakes in the Indian Museum; the collec- 
K- tion is a fairly larfe one though there are many Indian species still 
CS unrepresented, and I should be very glad if any one would assist me 
KS 
A 





to fill up the gaps especially in the Southern Indian and Ceylonese 

forms in which the Museum is specially deficient. 

—— The number of Snakes described by Mr. Boulenger in his work on * 

E. 3 of the Indian Empire and Ceylon amounts in all to 204, of this 

1 K- ` number the Indian Museum possesses examples of 196, so that zd less 

“53 "s han | nn wanting to complete the Indian Mona. Zollectio T 

| (e 38 deficiencies, however, 22 at least of the species WE SR en m got 
(o Hess d are represent in ho Britis Masoum or els re usually by ` 
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To the 264 snakes given in Mr. Boulenger's work I have now eleven 
to add, of which five are new, and described here for the first time and 
six are exotic species now recorded from the Indian Empire for the first 
time, so that the total number of Indian Snakes is now raised to 275. 

The Indian Museum possesses a fair number of types, but unfor- 
tunately several which I believe should be here are no longer to be found 
in the collection, such is the case with Typhlops andamanensis, Stoliczka, 
Calamariía catenata, Blyth, and several others. 

The following is alist of the species, twenty-one in number, of which 
the types are still in the Museum. 


Typhlops theobaldianus, Stol. Coluber prasinus, Bly. 
Trachischium fuscum, ( Bly.) Pseudoxenodon macrops, (Bly.) 
Ss tenuiceps, (Bly.) T'ropidonotus platyceps, Bly. 
Blythia reticulata, (Bly.) s nigrocinctus, Bly. 
Luycodon gammiet, ( Blanf.) Dipsas multifasciatus, Bly. 


Huydrophobus davisoni, ( Blanf.) Hypsirhina blanfordi, Boul.* 
Pseudocyclophis bicolor, (Bly.) Distira tuberculata, ( Anders.) 


Ablabes scriptus, Theob. Amblycephalus modestus, (Theob.) 
» —micobarensis, Stol. * macularius, (Bly.) 
Zamenis ladaccensis, Anders. Trimeresurus cantoris, Bly. 


Zaocys nigromarginatus, (Bly.) 
To these must be added the types of the five new species described 
below. 


^ Ablabes stoliczkae. Tropidonotus pealii. 

d Simotes wood masont. J'ropidonotus nicobaricus. 

$ Zaoccys tenasserimensis. 

KC There are also in the Indian Museum the types of the following 


"c — species found on che borders of the Indian Empire but not yet recorded 

— from within its limits. s 

i |». Typhlaps persicus, Blauf. Pseudocyclophis persicus, ( Anders.) 
f 4 Calamaria stallenechti, Stol. Dipsas rhinopoma, Blanf. 
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in the Museum are now arranged in accordance with 
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Mr. Boulenger's work, and a complete list of them will shortly be pub- 
lished, in the meantime the followiug notes may be found useful, 


TyrnLors DIARDI, Schleg., Boulenger, p. 238. 
TYPHLOPS BOTHRIORHYNcHUS, Günth., Boulenger, p. 239. 

I have found it difficult to separate these two species, in fact 
the only distinction pointed out by Boulenger is the presence of the 
pits below the nostrils, these I have found vary considerably in depth 
and conspicuousness ; all the specimens of T. bothriorhynchus in the Indian 
Museum were procured in Assam where 7. diardi also seems to be 
most abundant; it would therefore seem possible that this pit might be 
a sexual or seasonal mark, and that these two species are really one and 
the same, 


TYPHLOPS THEOBALDIANUS, Stol., Boulenger, p. 240. 

Of this species, which seems to be unrepresented in the British 
Museum Collection, the Indian Museum possesses two examples, one the 
type, the history of which is unknown, and a second procured by Capt. 
J. Butler at Samagooting in the Naga hills. 


TruLors AcuTUS, (Dum. et Bibr.), Boulenger, p. 241. 

This species is not confined to Southern India, it extends to Bengal, 
and the Indian Museum contains specimens from Sipri in Gwalior, 
Chybassa in Chota Nagpur, Calcutta and Krishnaghur. 


Prrnon MOLURUS, (Linn.), Boulenger, p. 246. 

Boulenger does not mention whether the present species extends to 
China, Günther also expresses a doubt on the subject, the matter may now 
be settled as the Llian Museum possesses an undoubted specimen of P, 
molurus procured by Surgeon-Major Hungerfor& at Haiphong (Hino- 
fung ?) near Shanghai. 


Sinypura NIGRA, Beddome, Boulenger, p. 263. 
Silybura wood-masoni, Theobald (Cat. Rept. Brit. Ind., p. 135) the 
typo of which is in the Indian Museum, seem rather referable to Silybura 


- nigra than to S. pulneyensis. 


SiLYBURA BREVIS, Günth., Boulenger, p. 268. —— 
pm cies extends northwards tq the Ganjam hills, whence the 
che d by Col. R. H. Beddome. 
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CALAMARIA CATENATA, Blyth, Boulenger, p. 282. 


The type of this species is no longer in the Museum, it had Ap- 
parently disappeared before the collections of the Asiatic Society were 
transferred to the Indian Museum, as is mentioned by Theobald in his 
Catalogue of Reptiles in the Asiatic Society's Museum so that unless the 
species is rediscovered in Assam, nothing further can be known about 
it beyond what is contained in Dlyth's rather meagre description. 


CALAMARIA SUMATRANA, Edeling, Natuur. Tijdsch. Ned. Indié xxxi, p. 379, 
(1870). 
A specimen of this apparently rather rare snake from Singnporo 
presented to the Museum by Mr. Davison, was kindly identified for me 
by Mr. Boulenger; it has hitherto been known from Sumatra only. 


. — "TRACHISCHIUM GUENTHERI, Boulenger, p. 285. 


ae There are three snakes in the Indian Museum which seem referable 
to this species, one from Katmandu in Nepal and two labeled “ Allaha- 
= bad J. Cockburn,” the latter probably came from Naini Tal as there 
are other Himalayan snakes in the collection presented by Mr. Cockburn 
labelled Allahabad ; it is probable therefore that this is the more western 
. . representive of Trachischium fuscum from which it dilfers merely in 
LS colouration: and the number of ventral shields. 


PR: 
* 
















— RUBRIVENTER, (Jerdon), Boulenger, p. 286. 

-aE E: — The type of this species does not seem to be in the British Museum 
Oe: E as the species is “ unknown to Mr. Boulenger," neither have I been able 
x pto find at cmong the specimens in the Indian Museum, uuless there- 
b * ‘ore o the spomen is rediscovered, nothing further can be known about it. 


S5: YcODON striatus, (Shaw), Boulenger, p. 292. 2 
db 2) Lycopon TRAVANCORICUS, (Bedd.), Boulenger, p. 293. 
| in SC are no specimens of L. stríatus in the Museum from Southern 
ho fn localities from which there are specimens are the hills below 
| CH E Bim ——— in Sind, Lahore, Agra, Ajmere, Rajputana, and the Ganjam 
- diet; the species is recorded from the Anamalai hills by Günther, 
ave ris was) "before Lycodon travancoricus which resembles Lycodon stria- 
pis had been discriminated ; of this species (S. travancoricus), 
sses examples from the Nilgiri hills, the South 
Sak and "Tinnevelly hills, it therefore appears probable that 
^ replaces S. — in the southern part of the Indian 
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LycopowN rasci TUS, (Anders.), Boulenger, p. 295. ` Sk H 

The Iudian Museum possesses two specimens of Chis rather rare 
speeies, one from Shillong in the Khasia hills collected by the late Major 
Cock, and one from Tezpur obtained by Col. Godwin+Austen: tho 
species has beén hitherto recorded only from the Kakbyen hills and 


Western Yunnan. 


PoLropowTOrnis BISTRIGATUS, (Ginth.), Boulenger, p. 304, 
The geographical area of this species can be extended to the Nico- 


bars whence there is an example procured by Mv. de Roopstorf, 


^ 


ABLABES STOLICZKAE, sp. nov. Pl. VI, fig. L 

Rostral shield broader than deep, the part visible from above abont 
two-thirds the length of the internasals; internasals shorter than tho 
prefrontals and somewhat triangular, frontal hardly as long as its dis- 
tance from the end of the snout, and a good deal shorter than the parie- 


tals; nostrils rounded, about the middle of the length of an undivided | 


shield which is quite three times as large as the loreal; this latter is 


very smail and squarish; one preocular not reaching the upper part of 


the head, two postocular both in contact with the parietals ; eye of mo- 
derate size, about half the length of the snout; temporals 1 + 2; upper 


Jabinls eight, fourth and fifth entering the eye; four lower labials in 


contact with the anterior chin shields which nre about as long as the 
posterior. Scales smooth, in fifteen rows. Ventrals 153-4, subcandals 


116-9, Anal divided. Colour light olive-brown above, lighter "Me 


wt 


yellow below, the two colours separated in front by a conspicuous bro 
longitudinal black streak, extending from just in front of the eye back 


along the neck for an inch or 80. 


a ~ 


ke, 
Ld d DE: ^ 
Z € IN os i e 
™ ' 
J C 


There are two specimens of this species in the Museum. One pro- 
cured at Samagootmg in the Naga hills of Assam by Capt. J Butler, 


the other to which no locality is attached but which was received from 
Dr. F. Stoliczka of the Geological Survey. 


This species differa from all the Indian species of Ablabes described 
r, except Ablabes calamaria, in having s single nasal shield ; 
the nasal shield is divided or semi- 
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1891.) Wi L. Selater— Notes on the Snakes in the Indian Museum. 
- ` Antunes porte, (Boul), Boulenger, p.300." ` 
` ` "The Indian Museum ja indebted to Mr. R. D. Oldham of the Geolo- 
gical Survey for a specimen of this rather rare snake which he pro- 
cured in Munipur. | "e 


e ' » dm 
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AnLAnEsS CoLLAnIS, (Ménéfries), Blanford, Persia, p. 405. | 

Two snakes collected by Dr. Anderson in Palestine near Lake Gali- 
lee seem referable to this species ; they agree very well with the deserip- 
tion given by Blanford (J. e.) of a Persian specimen in the Genoa Mu- 
seum except that iu the Palestine specimens, the posterior chin shields 
are slightly smaller than the anterior ones, whereas in the Persian speci- 
men the chin shields are said to be equal in size; the allied species 
Ablabes modestus has been recorded from Palestine, but not so far as Lam 
aware the present one. 


Srmores ctcLURUS, (Cantor), Boulenger, p. 311. 


éi The type specimens of Simotes obscurus and Simotes erassus ave 

undoubtedly both faded specimens of this species, as was surmised hy 

Boulenger CL c.) ; with regard to some of the specimens in the Museum, it 

is very difficult to say, whether they should be referred to this species or 

S. albocinctus, since the number of anterior temporals and labials entering 

the eye seem to vary somewhat, so that some of the examples are coloured 

— Dkeopnp species, but scaled like the other, possibly this may be due Lo 
hybridism. 

Judging from the specimens of these two snakes in the Indian 

Museum, it would appear that 5$. cyclurus was an inhabitant of higher 


2 lands than S. albocinctus. 
SIMOTES PURPURASCENS, (Schleg.), Boulenger, P. Z. S. 1890, p. 34. 
This species with which according to Boulengef (l. c.) Simotes tri- 
- notatus, Dum. et Bibr, S. labuanensis, Günuth., S. catenifer, Stol. and 
l — — 8. dennysi, Blanf., are conspecific, may now be included among the snakes 
3 of the Indian Empire, since a specimen was procured by Dr. Anderson 
. œ from Tavoy in Tenasserim and is now in the Museum. 






. - Sitores woop-masont, sp. nov. (Plate VI, fig. 2.) 





E wë 








Kë: jetween the prefrontals ; frontal longer than its distance from 
. therend of the snont, as long as the parietals ; loreal small, longer than 
2 fep; ona preocular, oné subocular separating the third labial from the 
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Nasal divided ; portion of the rostral seen from above a little shorter ` 
nce from the frontal; suture between the internasals shorter ~ 


KG Ge j two expeditions to Yunnan and Upper Burma, which had ap 
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eye margin, two postoculars; temporals 1 + 2; six upper labials, the 
fourth alone entering tho eye, the fifth the largest; four lower labials in 
contact with the anterior chin shields; posterior*chin shields small, 
less than half the size of the anterior. Scales in 17 rows. Ventrals 
strongly augulate, 180-6. Anal undivided. Subcandals 57. 

Colour; adult, above brick reddish with traces of a do and three 
lateral narrow lighter longitudinal lines; below dusky réfdish with 
a light longitudinal line on either side at the angle of the ventrals; 
head with a dark median longitudinal mark extending back from the 
anterior end of the frontal to the nape where it bifurcates into the ground 
colour of the back, an oblique dark streak across the anterior nasal and 
the three anterior labials ; a second oblique streak from the 4th and 5th 
labials through the eye above which it bifurcates nnd meets its fellow 
from the opposite side, a third oblique streak across the parietals and 
the sides of the neck. In the young the markings are much more con- 
spicuous, the lighter colour being yellow and contrasting strongly with 
the darker brown of the markings. 

— This species is most nearly allied to Simotes violaceus and S. octoli- 


meatus; from the former species it differs in the reduced number of its 


labials, of which only the fourth enters the eye, and also in colouration. 

From 5. octolineatus it differs in having'a subocular which excludes 
the third labial from the eye and in possessing only a single anterior 
temporal; in colouration, however, especially of the young, the two 
species much resemble one another, 

There are two examples of this species in the Indian Museum, from 
which this description was drawn tp, one from the Andamans collected 
and presented by Mr. Wood-Mason, and one from the Nicobars where it 
was procured by the late Mr. F. A. de Roepstorff. 


SiMOTES THEOBALDI, Giinth., Bonlenger, p. 318. 
The Indian Museum contains four examples of this rather uncom- 
mon species, from Mandalay (Auderson), from Meiktalla (Collett), and 
from Mergui, 






T 
_ Sniores PLANICEPS, Boulenger, p. 316. | » 
| An example of this snake was proeured by Dr. Anderson daring. one 


"never been named or described ; unfortunately the specimen 
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it ro doubt comes from Upper Burma: d * 
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: — DORSALIS, (Gray , — p. 318. ; 
|.  . . The range of this species may be extended from the Khasia hills 
bz south to the Naga and Chittagong hills whence tho Indian Museum 
e possesses examples procured by Capt. J. Butler and Mr. Bruce respec- ` 
8 tively. 
E 
e rr, EE Dum. & Bibr., Boulenger, p. 320. 


Two examples of this species indistinguishable from the typical 
Ceylon specimens were got by Mr. de Roepstorff in the Nicobars and are 
now in the Museum. 


OricopoN scncRrSEUS, Dum. & Bibr., Boulenger, p. 321. 
This typically Indian species has spread over the natural boundaries 
of India as far as Killa Abdulla near the Khojak Pass in British Balu- 


chistan whence the Museum possesses a specimen presented by Mr. J. 
A. Murray. 
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/—— OTIGODON MELANOCEPHALUS, (Günth.), Boulenger, p. 317. 


2 "Gunther (P. Z. S. 1864, p. 491) and Jan. (Icon. Ophid. livr. 

e xiii, pl. iii, fig. 4, Oct. 1865), seem to have described aud figured the 

| same snake independently under the same specific name, the former 

ES T making a new genus for its reception, the latter including it in the genus 

T ~ Homolosoma. 

= The examination of a specimen brought by Dr. Anderson from 
Sebastiyeh (Samaria) in Palestine qonfirms Doulenger in placing the 


E petes in the genus Oligodon. 









abuser PRODUCTA, (Gerv.), Peters Monatsh. Akad. Berlin, 1862, p. 275; 
Murray, Ann, Mag. N. ft. (5) xiv, p. 104. 
d E This rather curious snake was described by Peters (l c.) from Se- 
T | naar in N. E. Africa, and has since been recorded by Murray from Tan- 
jistan and Bashire in Persia ; one of the Tanjistan specimens is now in 
ES ' Indian Museum and agrees with Peters’ description in every respect. 
B. ONROS, (Schleg.), Boulenger, p. 324. 
ere is an undoubted example of this species in the Indian Museum 
E * been procured by Dr. E. F. Keleart in Ceylon; Anderson 
oti: ing f rom Ferguson's “ Reptile Fauna of Ceylon" states that this 
cie t found in Ceylon; it is possible therefore that the specimen 
* Be be wrongly labelled though there does not *seem to be 
cular reason for this being the case. 
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ZAMENIS VENTRIMACULATUS, (Gray), Boulenger, p. 325. f 
ZAMENIS LADACCENSIS, Anderson, Boulenger, p. 326. 


There are no specimens of Z. ventrimaculatus in the Indian Museum 
from Persia or anywhere outside the Indian Empire. The Museum 
possesses examples from the following localities. Below Simla, Sabathu, 
Kajanpur in the Punjab, Jeypore Rjpt., and Karachi. Of 4, ladaccensts 
the Indian Museum possesses specimens from Shiraz (including the type 
of Gonyosoma dorsalis, Anders) Bushire, Karman and Regan in Persia ; 
Askan, Zamran, Hung, and Quetta in Baluchistan; Gilgit and Ladak. 

If this really represents the true distribution of the two species 

_ their geographical areas are quite separate and the two species may be 
considered quite distinct. 


ZAMBNIS DIADEMA, (Schleg.), Boulenger, p. 328. 


The distributional area of this snake may be extended eastwards ag 


far as Allahabad perhaps as far as Purneah, as there is a specimen pro- 
bably from the latter place in the Indian Museum. 


ZAOCCYS TENASSERIMENSIS, sp. nov. (Plate VI, fig. 3.) 


Rostral as broad as deep, just visible from above ; suture between the 
internasals two-thirds of that between the pre-frontals, frontal longer 
than its distance to the end of the snout, shorter than the parietals ; three 
loreals, one larger anterior, and two smaller posterior; one long and nar- — 
row preocular reaching the top of the head but not touching the frontal; - 
one subocular below it wedged in ketween the foarth and fifth labials ; 
two postoculars; a single pair of long temporals on either side, the pos- 
ipe terior temporals not larger than the ordinary scales; upper labials 7 to 8 
in number, one very large labial alone entering the eye; in the specimen 
| described this is on one side the fourth, on the otherthe fifth; five lower 
—— labials in contact wifh the anterior chin shields which are — to the 
a |». posterior; scales in sixteen rows all smooth, the two median dorsal rows 


le 


and the two outer rows adjoining the ventrals on either side are more or 


| SE . less broad and quadrangular, whereas the five intermediate rows on either 


v Lë? 


—— side are narrow and oblique. Ventrals not angulate, 201 ; —— NM 
CH A E 123; anal divided. e. 
Gre Të "Colour, black above to greenish olive on the head, anteriorly — 
m vertebral line, in the middle part of the body a series c of SS — 
1 " f E EC transverse bands bordered with black posteriorly, on th i3 
ler. of the body, tho bands are gradually transformed. into seven ` d | 
—* enee xls a blac oris network, dita the | — 
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yellowish the outer edges of the ventrals dusky, tail with a median dusky 
stre 

~ "This snake is quite different from the only other Indian species of 
the genus, Z, nigromarginatus; in fact it belongs to the other section of 
the genus characterized by Günther by the possession of three loreals 
aud named by him Zapyrus. 

It scems to most resemble Zaoceys fuscus from Borneo, but differa 
from this snake in colouration and also in the number and position of 
upper labiala. 





CoLUBER HELENA, Dand, Boulenger, p. 331. 

The range of this snake extends somewhat beyond the limits i impos- 
ed by Boulenger; the Indian Museum possesses examples from the Pur- 
neah district and Mutlah in Bengal and from Samagooting in Assam. 


d COLUBER RETICULARIS, Cantor, Boulenger, p. 332. 

l ` The range of this species too may be extended from Sikkim and 
E Assam southwards to Arakan and Pegu whence the Museum possesses 
d |... specimens. 


el, 7 — TAENIURUS, (Cope), Boulenger, p. 333. 

s SN? Coluber nuthalli, Theobald (Cat. Rept. As. Soc. Mus., p. 51) the type 

yo " of which is in the Indian Museum, is obviously a young specimen of €. 
— — daeniurus aud is not identical with Coluber helena as suggested by Bou- 

l — lenger. 

` D å 2 ; ^ic » | | 

— Couper RADIATUS, Schleg., Boulenger, p. 333. 

AA IF — "The Indian Museum possesses examples of this snake from Backer- 

Ai = gunge i in Lower Bengal (E. Taylor) and from Hong Kong, from neither 


— 
of which localities is this species recorded by Boulemger. 
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| — prasinus, Bly., Boulenger, p. 334. 

id Et =. Lo OXYCEPHALUS, Boie, Boulenger, p. 335. 

A ua Deen are in the Museum examples of both these snakes from Dar- 
g (Gammie) whence they are not recorded by Boulenger. 


[DONOTUS cnRysARGUS, Schleg., Boulenger, p. 345. 

ONOTUS NIGROCINCTUS, Bly., Boulenger, p. 346. 

The listinction given by Boulenger in his key "between these two 
fi d to be by no means a constant one ; several of the specimens 
cinctus in the Mufeum possess two anterior temporals; the 
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colouration, however, of the two species is very distinct, the three oblique 
black streaks, below the eye, behind the eye and on the neck at once dis- 
tinguishing Tropidonotus nigrocinctus from its ally. 


TROPIDONOTUS HIMALAYANUS, Giinth., Boulenger, p. 347. 


This species is much more distinct from T. subminiatus than would 
be gathered from a perusal of Boulenger's description; T. htmalayanus is 
much darker and very nearly always retains traces of the dorso-lateral 
series of white and black spots which are always found in the young, 
whereas in 7’. subminialus the ground colour above is much lighter, almost 

+ blue, and very seldom retains any traces of the spots; in T, himalayanus 
the labials are all light coloured, edged with black and the oblique dark 
streak, under the eye so conspicuous a feature in T. subminiatus is alto- 
gether absent; the ventral surface in T. himalayanus is very dark, in 
some specimens almost black, whereas in T. subminiatus it is never 
dusky, 

É In none of the large number of specimens of T. subminiatus which 
I have examined, is there any trace of the keels on the outer row of scales, 
iu T. himalayanus, however, the outer row of scales is as often keeled as 
not, and sometimes almost as strongly asin T. chrysargus and T. nigro- 
cinctus. 

The Indian Museum possesses examples of T. subminiatus from 
Sikhim, the Garo, Khasia and Naga hills, Munipur, Yunnan, Burma 
and from throughout Tenasserim; of T. himalayanus from Darjootingg. 


3 (3000 to 4000 feet), the hills of Assam and Moulmein in Burma. f 
- —  TROPIDONOTUS PLUMBICOLOR, Cantor, Boulenger, p. 351. 
T As i8 so often the case with Southern Indian forms, this species ex- 
Y tends its range northwards to Mt. Aboo in Rajpootana; the Indian 
— Museum also possesses examples from Nowgong and the Upper Godavery 


[E^ — district in the Central Provinces, from the Nilgiri, Anamalai and Tinne- 
= SSES hills in S. India and from Galle in Ceylon. 










| Tuoriwoxores aNausticers, Blyth, J. A, S. B. xxiii, p. 295; Boulenger, 
p. 352. P * 
Three bottles containing four snakes were found amongst tho | 
J T ollection of the Indian Museum labelled Tropidonotus angusticeps, of these > 
` enken One. » was obviously T. piscator and does not seem to have been one | Cat 
's original Specimens ; of the others, two with no history attached. As 
; doubt e examples of Tropidonotus hydrus, and the fourth, which- 
o bo the actual type of T. onguelicepe collected by Capt. Abbot 


D Sa, ` 
















| Island on the Axakáu coast is a very faded specimen of Pseu- 
doxenodon macrops. 


The description of T., angusticeps seems to refer to both the lat- 
ter species, T'. hy ydrus and to Pseudoxenodon macrops. 


TROPIDONOTUS PEALI, sp. nov. (Plate VI, fig. 4.) 


Eye moderate, its diameter hardly equal to its distance from the 
nostril; rostral just visible from above; internasals broadly truncated 
anteriorly, suture between them shorter than that between the prefron- 
tals ; frontal longer than its distance to the end of the snont, shorter than 
the parietals; loreal nearly square; 1-2 preoculars; 2-3 postoculars ; 
temporals 2 + 2; upper labials nine, fourth and fifth entering the eye; 
five pairs of lower labials in contact with the anterior chin shields, which 
* are shorter than the posterior. Scales iu 19 rows, strongly keeled, outer 
ie row also keeled but not so strongly as the rest; ventrals 1412-144, sub- 

caudals 75-77, anal entire. 

: Colour in spirit dark brown above, with a narrow light longitudinal 
line on either side, edged rather darker reaching the length of the body, 
below on either side occupying the lateral scales bordering the ventrals 
another light and much broader band two scales wide; head dark brown 
above, the upper and lower labials and rostral yellow, edged and blotched 
with brown, ventrals very dark brown each tipped laterally with light 
yellow, the longitudinal band so formed enlarges anteriorly to forma 
large white mark under the posterior lower labials; an indistinct yellow 
line along the middle of the ventral shields rather more conspicuous pos- 
teriorly. ° 

Total length, 20 in. ; tail 5 in. 

This species is a very well marked one in every way ; it differs from 
all the other Indian species (except 7. plumbicolor ?) in having an undi- 
vided anal shield ; apart from this it is perhaps somewhat allied to Tro- 
| pidonotus — with which it agrees in haying a small eye and the 
outer row of scales keeled. 

- ‘There are in the Indian Museum two examples of this snake, both 

D oollacted.i in the Sibsagar district of Assam by Mr. S. E. Peal, who has 
= contributed very largely to our collection of snakes and after whom I 
Gm much pleasure in naming this fine new species. 

"bw. . 

E. qa ebe NICOBARENSIS, sp. nov. (Plate VI, fig. 5.) 
^ * large, its diameter exceeding its distance from the nostril; 

b asl $ 
l 1 Ei from above ; internasals truncated, suture between them 
and A bök t the prefrontals ahput equal in length ; frontal longer than 
its distan * > the end of the snout, very nearly as long as the parietals ; 
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loreal equarish; one large preoeular reaching the top of the head Mie 
not touching the vertical; three postoculars ; temporals 1 + 2, the pos- 
terior pair very much smaller than the anterior and hardly larger than 
the scáles around ; upper labials 7 or 8, the third and fourth, or fonrth 
and fifth entering the eye; five pairs of lower labials in contact with the 
anterior chin shields which are much shorter than the posterior ones. 
Scales in 19 rows strongly keeled including the outer row ; ventrals 162; 
subcaudals 119; anal divided. 

Colour, above bluish olive with a longitudinal dorsal band from the 
nape to the tail about two scales wide bordered on either side by a nar- 
row black line, another indistinct white line laterally on either side, head 
uniform, a black streak behind the eye; below lighter than above, uni- 
form ; chin, upper labials and snout yellowish without the bluish tinge. 

The only example of this new species is one from Camorta in tho 
Nicobars, procured there by Mr. de Roepstorff. 

I have referred this snake to Tropidonotus, but J am by no means 
certain that it is properly there located ; the only example in the Museum  - 
is a small and obviously young one, and I cannot make out that there is 
‘very much difference in the size of the maxillary teeth, and the num- 
ber of subcaudals is very high for this genus; the only species which 
it seems to resemble at allis Prymniodon chalceus, Cope (Günther, Rep- 
tiles Brit. Ind. p. 274) which is said to have come from Siam ; with the 
description of this species in Günther, it agrees admirably except in the 
two important characters of the dentition and the anal shield. ` ` 

The maxillary teeth of Prymniodon are said to be very considerably 
larger anteriorly than posteriorly, and the anal shield is entire ; in the 
species before me the maxillary teeth appear to be of equal length 
throughout, and the anal is divided ; it is therefore impossible to identi- 
fy the Nicobar species with Prymniodon and I have thought it best, until 
more specimens % forthcoming to leave it in the genus T'ropidonot us. 


TROPIDONOTUS gRODOMELAS, Boie, Blanford, P. Z. S. 1881, p. 221. 


" Tropidonotus mortoni, Theobald, (Cat. Rept. As. Soc, Mus. p. 57) is 
— referable to this species of which we have examples from Singapore aud 





7 Sinkip Isiand, Sumatra. : 
o = TROPIDONOTUS TRIANGULIGERUS, Schleg., Anderson, Journ. Lin. Soc. xxi, 
ne p. 345. ; 

f d * | This snake was obtained by Dr. Anderson in Mergui and the Mu- 


NS seum also contains exam ples from North Tenasserim, the Malay Penin- 





(A ` sula and from Sinkip Island, Sumatra ; gt is not mentioned by Boulen- | 
/  . ger, and must be added to the Indian Fauna. dh m 








MULTIFASCIATA, Blyth, J. A. S, B. xxix, p. 114. 


—/ = This species, the type of which was described by Blyth, from Suba- 

_ thu near Simla in the North-West Himalayas, was afterwards identified - 
by Stoliczka (J. A. S. B. xxxix, p. 199) with D ceylonensis a species 
which is otherwise apparently confined to Southern India and Ceylon. 

I cannot agree with Stoliczka with regard to this identification, in 
the first place the preocular shield which extends nearly to the vertical 
in the case of D. ceylonensis, does not or barely reaches the top of the 
head in D. multifasciata ; again in none of the specimens of D., ceylonen- 
sis which I have been able to examine is there the slightest trace of the 
narrowing of the preocular shield below, so that the lower corner of the 
loreal enters the eye, this arrangement is found more or less markedly 


» in all the specimens of D. multifasciata ; finally the colouration of the 
Kë two species is very different, though perhaps diffieult to describe. 
m The following shows at a glance the difference between the two 


in the Museum :— 


Dipsas multifasciata. 

Loreal entering the eye below 
the preocular except in two cases 
— where the lower corner of the lo- 
AY _real is prolonged ia that direction, 
but does not quite reach it. 

: Preocular barely reaching the 
top of the head in some cascs. 

















n "Temporalas 14-2 or 2 4 1. 
—  "Seales in 21 rows. — * 
— Ventrals 231-248. 
- 96-109. 

' — "Head with a well marked lateral 
x black band from the prefrontals to 
` the end of the parietals. 


dÄ et 


Subcaudals 


A median black streak on the 
SN: | 
Mum plu Kezkte, nee — - 

"The labials edged with black. 
AA well marked streak from the 
œ to the gape. · SL 
Ventrals marked with lateral 

2 e? ‘ i d 


species, the characters being taken from an examination of the specimens 


Dipsas ceylonensis. 


No approach of the loreal to 
the eye, preocular of equal width 
throughout. 


Preocular reaching the top of the 
head and sometimes touching the 
vertical. 

Temporals 2+ 3. 

Scales in 19 rows. 

Ventrals 221.3. Subcandals 90. 


All the upper head shields black 
blotched, no definite longitudinal 
band. 

Three ill-defined longitudinal 
black bands on the nape generally 
joined by a transverse band behind 
and forming a trident. 

Labials not edged with black. 

Streak from eye to gape ill. 
defined and interrupted. 

— Nentrals irregularly and very 
lightly spotted. 
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Of Dipsas ceylonensis, the Indian Museum possesses examples from 
the Anamalai hills only; of D. nultifasciafa besides the type from Suba- 
thu near Simla examples from Mussooree, Naini Tal and Darjeeling. 


Dirsas CYANEA, (Dum. & Bibr.), Boulenger, p. 361. 


This species occurs in Tenasserim ; there is an example in tho In- 
dian Museum from Tavoy. 


Dirsas cvNoDON, Cuv., Günther Reptiles Brit. Ind., p. 368. 

This species must be added to the fauna of the Indian Empire; thero 
are in the Indian Museum undoubted examples from the Garo hills 
(Capt. Williamson), Samagooting (Capt. Butler) and Cachar (Museum 


Collector) in Assam ; and from Thyetmyo (W. T. Blanford) the Burma- - 


Siam hills (Museum Collector), and Mergui (W. Theobald) in Burma ; 
this species is recorded from two of the above localities by Theobald in 
his Catalogue of the Snakes of the Asiatic Society, and it seems curious 
that this should have been overlooked by Boulenger. 


Dnxorut:s raoNTICINCTUS, Günth., Boulenger, p. 368. 


There is a snake in the Indian Museum from Sibsagar in Assam 
presented by Mr, S. E. Peal which I am unable to identify with any 
other species; if this is the case it cannot be that this snake is confined 
to the neighbourhood of brackish water as is suggested by Stoliezka. 


Vë, 


DRYOPHIS MYCTERIZANS, (Daud.), Boulenger, p. 370. 


This snake like many other Southern Indian species extends north- 
westwards as far as Mt. Aboo in Rajputana, 


Daxornis PULVERUÉENTUS, (Dum. & Bibr.), Boulenger, p. 371. 


This species is apparently generally distributed throughout Penin- 
sular India, there are six undoubted examples in the Indian ` Mosen 
collected by Mr. V. Ball in Maunbhoom. a^ 


ZE- 


CennERUS rayncnors, (Schneid.), — p. 374. y 
"This species appears to be common on the Andamans and Nicobars. 


cen lag BLANFORDI, Boulenger, p. 377. 
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ample of this species in the Museum with no recorded history, which 
had been identified by Dr, Anderson as Gerarda bicolor, and it is possible 
that this is the missing type which has lost its label, 


HyrsrgniNA sisponon, (Schleg.), Boulenger, p. 377. 


This species occars in Assam ; the Indian Museum contains a speci- 
men from Samagooting in the Naga hills. 


Forponta LEvcOBALIA, (Schleg ), Bonlenger, p. 378. 


This species occurs in the Sunderbunds, there is an example thence 
in the Museum, presented by the Rev. H. J. Harrison. 


CaLLOPHIS NIGRESCENS, Günth., Boulenger, p. 384. 

This species varies considerably in colour, of the specimens in the 
Indian Museum, there is one referable to the spotted variety (var. A. of 
Boulenger) from the W ynaad ; three of the variety with three longitu- 
dinal white-edged bands (var. B. of Boulenger) from Malabar, the 
Anamalai and the Shevaroy hills; and finally two of the variety with five 
longitudinal bands from Malabar and Ganjam, - 


MezGAERoPHIS FLAVICEPS, Reinh., Günther Rept. Brit. Ind. p. 346. 

This species, which is not mentioned by Boulenger, should be in- 
cluded among the Snakes of the Indian Empire; there is an example of 
it in the Museum from Mergui iu Tenasserim, presented by Mr. W. 


Theobald. d 
- BuRGARUS CAERULEUS, (Schneid.), Boulenger, p. 388. 
— "This snake, which is found all over India proper, appears to be very 
rare on the eastern side of the Bay of Bengal, in fact the Indian Mau- 
~. . J seum possesses what I believe to be the only specifhen recorded thence, 
ie". tone procured by Col. Nuthall from Rangoon, and this might have easily 
d d reached Burma by ship. Lately, however, the Museum has received & 
— — - pair of “ Kraits" from Meiktalla in Upper Burma where they were 
—— — found by General H. Collett which differ in some respects from the ordi- 
2 nary Indian form of this snake, although hardly perhaps enough to merit 
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he points in which this variety differs from the 


rthan broad and extends back to about two- 
three-fourths of its distance from the frontal ; the ventral shields 
— bor 22: and 228 respectively and the subcaudals 49. 
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The colour above is a dark slaty blue, the dorsal scales are alter- 
nately yellow and slate coloured, the yellow extending for about 10 or 
12 scales and reappearing again after a somewhat longer interval; the 
scales on the sides of the yellow dorsal scales also exhibit conspicuous 
pale edgings so that the whole snake has the appearance of about 12 
light coloured bands encircling the body. n 


= 


BuxcGanvs BUNGAROIDES, (Cantor), Boulenger, p. 389. 


An example of this snake from Darjeeling presented by Mr. J. 
Gammie has a well marked loreal shield present on eitber side of the 
head. 


- 


BesNcoaARrS LrvipUs, Cantor, Boulenger, p. 379. 


The range of this species extends as far as Lower Bengal as is shown 
by an example procured at Saidpur in the Divajpur district presented 
by Mr. W. de W. Peal. 

The vertical scales of this snake are said by Mr. Boulenger to be 
“but feebly enlarged and not broader than long," in two, however, out 
of the three examples of this species in the Museum, the vertebral scales 
are certainly broader than long in the posterior part of the body. 


RAA rRIPUDIANS, Morr., Boulenger, p. 391. 


There are in the Indian Museum a very large number of Cobras 
from different parts of India, and it seemed worth while to try and make 
out how far the various colour vgrieties of the Cobra were constant to 
fixed geographical areas. 


The specimens in the Museum are all spirit-preserved ones and not ` 


very large, and although a great deal more has still to be done before an 
"e knowledge of the geographieal distribution of the varieties can 
be made out, the foflowing seems to roughly indicate the truth. 

a. Hood with the well known spectacle-marking on it; above and 
below, stone coloured, with the characteristic dark pectoral band across 
the chest. 
| In the Indian Museum examples from Banda, N.-W. P., Ganjam 
.. district, Caleutta, and the Krishnagar district. 


his is '" var. a" of Günther's Reptiles and the '*Gokurrah" of 


r and i is Sant found throughout the peninsula of India. 


edged with black, behind 
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pears to be the commorest variety, this is the “ Keautinh” of Fayrer 
j F ” ! | ; of Fa 
and “var. 0” of Günther who also records it from Assam and Sikhim. 


C. Hood as above with the circular marking ; uniform brown above, 
below, anteriorly light colonred, posteriorly darker. 


l In the Indian Museum examples from Assansole, Bengal, Calcutta, 
Sibsagar and Samagooting, Assam, Chittagong and the Andamans. 


This is the variety most commonly met with, I believe, throughout 


Burma, it appears to correspond to “var. Z" of Günther which he re- 
cords from Siam. | 


d. Hood with no marking, light coloured above and below with 
darker pectoral bands. 


The Indian Museum contains examples of this species from the 


Rungpur district in Bengal, from Assam, the Chittagong hills, Mandalay 
and Merzui. 


e. Hood with no marking, blue black above and below except slight 


GA traces of lighter colour on each side of the throat. 
Ve ~ The Indian Museum contains examples of this well-marked variety 


—* from the Andamans (?) and Singapore, where it appears to be very 
Zä abundant. i 

ES ` N It seems to correspond to part of “ var. e" of Günther. 

* f. No marking on the hood; very dark brown, almost black above 


k- and below. 

e fhe Indian Museum contains examples of this variety from the 
. Punjab and Rajputana, and this is probably the same as part of Gün- 
- . ther’s “var. e" which came from the Deccan. 

_ g. No marking on the head, colomr a light sandy with bluish tinge ; 
two dark bands on the neck extending all round, behind these two an- 
zx ` terior bands a series of chevron-shaped forwardly directed bands, which 
|  * become fainter towards the tail. 

J — — There are examples of this curionsly coloured gariety in the Indian 
Museum from Khojak in British Baluchistan and from the Punjab. 

— — ç "This variety waa first described by Eichwald as Tomyris oriana and 
bas been shown by Boulenger and Boettger to be conspecific with the 


s" * typical N. tripudians. 
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3  Disrima cxANOCINCTA, (Dand.), Boulenger, p. 410. | 
E _ "The types of Hydrophis trachyceps, Theobald, (Cat. Rept. As. Soc. 
— SC we p e Ce r B. xl, p. 19) 
— Maus: p. 70) and Hydrophis erassicollis, (Anderson, J. A. S. B. xl, p 

— amay both be referred to this species, the former was got at Mergui, the 
: 4 Ze É D s $ 2 3 


| latter in the Hooghly below Calcutta. 
wt D Ci :PHALUS MONTICOLA, (Cantor), Boulenger, p. 415. 


is a snake in the Indian Museum from Camorta in the Nico- 
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bars presented by Mr. F. A. de Roepstorff which seems quite identical 
with undoubted examples of A. monticola from Assam, 


AMBLYCEPHALUS MACULARIUS, (Blyth ?), Boulenger, p. 416. 
AMBLYCEPHALUS CARINATUS, (Reinw.), Günther, Reptiles Brit. Ind., p. 326. 

A good deal of confusion in the synonymy of these snakes has been 
caused by Mr. Theobald, who when examining and cataloguing the 
Asiatic Society’s collection of Snakes identified as the adult and young 
of the same species certain snakes which had been referred by Blyth to 
two different species, i. e, Aplopeltura boa, Schleg. (Theobald's adult) 
aud Pareas macularius, Blyth (Theobald's young). 

I have been quite unable to find any published description by 
Blyth of the latter species and so I must conclude that Pareas macularius 
is a manuscript name. 


These snakes which were five in number Theobald first of all (J. ` 


Linn. Soc. x, p. 54), referred to Pareas macularius, the manuscript 
name given by Blyth to the three smaller specimens only; afterward 
(Cat. Rept. Mus. As. Soc., p. 63) he gave a new name, Pareas berdmoret, 
to these same five snakes, and finally (Cat. Rept. Brit. Ind., p. 203) he 
identified them with Pareas margaritophorus, Jan. 

On examining the five snakes in question, it was at once evident 
that the two larger examples were quite distinet from the three smaller 
ones in colour and disposition of the head-shields and in fact in every way. 

The larger snakes have internasals nearly as large as the prefron- 
tals which latter shields are excluded from the eye, and in every other 
respect resemble A. carinatus; whije the smaller snakes in which the 
prefrontal enters the eye, agree with the description of A. macularius as 


given in Bonlenger's Reptiles. 


Pareas berdmorei is therefore only in part a synonym of Amblyce- 
phalus macularius as described by Boulenger, and also in part a synonym 
of Amblyceplalus carinatus. : m ` 

There are in the Indian Museum only the three original specimens 
of A. macularius, which were procured by Major Berdmore at Martaban 
in Burma ; of the other species, A. carinatus, which is an addition to the 
Fauna of the Indian Empire, besides the two specimens procured by Major 
Berdmore in Tenasserim, there are two from Tavoy (Museum Collector), 
one from the Burma-Siam hills and one from Mergui (Anderson). 


T'RIMERESURUS GEAMINEUS, (Shaw), Boulenger, p. 429. 
TRIMERESUEUS PURPUREOMACULATUS, (Gray), Boulenger, p. 429. 


JM A Of these two species there is a very lgrge series in the Museum ; and 





forms be excluded, the two species are fairly 
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constant in scaling and colour. The points of distinction between 
the two species are as follows : 

In T. purpurcomaculatus the head scales are juxtaposed and convex 
or keeled, the temporal scales are strongly keeled, the scales aro in 
25-27 rows and the colour is in spirit a porphyraceous blue; in T. 
gramineus the head scales are small, smooth, and imbricate, the temporal 
scales are also smooth, the scales are in 19 to 23 rows and the colour is 
& uniform green. 

It is in most cases perfectly ensy to distinguish these two snakes, 
but there are in the Indian Museum some specimens which are interme- 
diate in character, whether they are hybrids or not it is difficult to say, 
but as the two snakes inhabit approximately the sume geographical area, 
it is quite possible that this may be the case. 

> Among the intermediate forms may be méntioned nine snakes from 
Sibsagar in Assam (register no. 4015-23) which have the juxtaposed 
convex head shields of T. purpureomaculatus, but the smooth temporals 
and 21 rows of scales of T, gramineus; again a snake (register no. 
4109) from Moulmein has the convex head shields and keeled temporals 
but only twenty-one rows of scales. 

Of T. purpurcomaculatus the Museum contains examples from 
Lower Bengal, and from various localities in Assam and Burma; and 
of T. gramineus, examples from Simla, Sikhim, Assam, Burma and 
Hongkong. 

In the Islands of the Bay of Bengal, Preparis Isle, Cocos Isles, the 
Andamans and Nicobars there are soveral different coloured varieties of 
Pit vipers which, in my my opinion with one exception only, are better 
referred to Tr. gramineus than to Tr. purpureomaculatus; besides these 
varieties there is a closely allied form, which is recognised by Boulenger 
as a separate and distinct species ; this is Ty. cantoris of Blyth, of which 

D the Museum possesses a fair series, all from the Nicobars with one 

| exception, which is from the Andamans. 

Ex —— The following is a list with brief descriptions of the various varieties ` 
e above mentioned. 

|».  — o Preparis Island variety. 

"n |. Light brown above with darker dorsal and lateral spots; ventrals 

| A - light coloured, marbled with brown, scales in 25 rows ; this form has 
- the characteristic juxtaposed convex head scales and keeled temporals, 
- — and I have considered it to be an insular variety of T. purpureomaculatus. 
ME | d Mottled variety. 

/J— — Brown above blotched with blue, below bluish with brown blotches, 

| * E UR i ES" in 23-25 rows, head, scales as in T. gramineus. In the Gre 

e: . Museum m" | there are a good number of snakes of this variety from tho 
i> Anc nu | Islands alone. 
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e Brown variety. 

This resembles the last, but there is little or no trace of the blue 
mottling on the ventrals which are almost uniform brown. Two ex- 
amples from the Andamans in the Indian Museum. 

» @ Uniform or banded variety. 

Colour uniform light reddish or dusky or with regular white 
transverse bands ; scales in 21 rows. 

This is the variety described by Stoliczka under the namo of T. 
mutabilis, and is found on both the Andamnns and Nicobars. 

e. Green above, lighter below, resembling the typical variety found 
in Assam nnd Burma, scales in 21-25 rows. 

This variety occurs on the Andamans, Cocos and Nicobars. 

All the above varieties with the exception of the first seem to be 
referable to T. gramineus rather than to T. purpureomaculatus, - 


EXPLANATION OF PLATE VI. 


Fig. 1. Ablabes stoliczkae, sp. nov. x 2, | 
2. Simotes woodmasons, sp. nov. l 
3. Zaoccys temasserimensis, &p. nov. 
4. Tropidonotus pealii, ap. nov. RER 
D. Tropidonotus nicobaricus, sp. nov. x 2. E 
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| Order DIPTERA. 
ut. Suborder HOMALOCERATI. 
| J. Bigot, adAuc med. 


Division N&MATOCERATA. 
J. Bigot, adhuc ined, : Nematocera, Meigen, Syst, Beschr., i, 1818. 


Family CULICID&. 


` 3. Bigot, adhuc ined. : Cnliciformes, Meigen Syst Beschr. i, 1818 : Calicidm A 
à Fam. Notur. 1825: Macquart, 8.4 Buff. Dipt. i, 1884 : | icinm, — 
tterst., Ins, — Laponica : Culicingo Rondani, Prodr. i, 1856; Cnlicina, : 





IE m 4 
PR av 


ix m 





ru * f — ANOPHELES, | " 
Ce we Moigen, Syst. Beschr. i, 1818, p. 10: Culez, pt., Linn, 

dE annularis, V. der Wulp, Notes Leyden Muas., vi, 1884, p. 249. 

t | Hab. Java. 

| barbirostria, id. ibid., p. 248, 


. Java. 








sinensis, Wiedem., Auss, Europ. Zweift, Ins. Hamm. 1828, i, p. 47. 
La: Hab, China, 


t 3 " Genus Mecarurnes. 
* Rob.-Desvoidy, (alias Megarhina) Essai aur lea Tipul. : Culex, pt. 
— splendens, (Culex) Wíodem,, Zool. Magas. iii, p. 2. 
"f Hab. Java. 
Géi ëtt 
Zeg Genus CULEX. 
n: : Linn., Faun. Suec. 1761: Meigen, Mig. Magas. ii, p. 260, (nuct). 
— — — Jdaniger, Wiedem., Auss. Europ. Ze. Ine, Hamm, 1828, p. 5. 
HA" | Hab. Java. 
ip ia 


, (Melius Megarhina) Doleschall Natuur. Tij dschr. Nederl. Indië. xiv, 


Lag A gef? 
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setulosus, id. ibid., xiv, 1857, p. 384. 
Hab. Java, 


D luridus, id. ibid., xiv, 1857, p. 384, 
Hab. Java, 


variegatus, id. ibid., xvii, 1858, p. 77. 
Hab. Amboina. 


annulipes, Walker, Journ. Proceed. Linn. Soc, London, i, 1837, p. 6. 
Hab, Singapore. 





— 





imprimoens, id, ibid., v, 1861, p- 144. è 
Hab. Amboina. 4 
vontralis, id. ibid., v, 1861, p. 144. 
Hab. Amboina, 
dives, Schiner Novara Reise 1868, p. 31. 
Hab. Batavia. , 
longipalpis, V. der Walp, Tijdeschr. Ent. xxii, blz. Ixxvii, p. 9. 
Hab. Sumatra. 
| crassipes, id. ibid., p. 9. 
Hab, Sumatra. 
— Family CHIRONOMYDI. 
f | J. Bigot, adhue ined, : Chironomyd:ze, Schiner Fann. Austr, Flieg., ii, 1864, 
d E: ~ p.574: Chironomides Westw., Introd. Entom. 1840: Tipul, Cnliciform 
e Mnequart. S. à M Dipt. i, 1834: Chironomides, Macquart, Dot, e 
Ge S Erot., 1838, p. 36 
! AC D i 
Bess: Genus CrnaATOPOGON. - E. 
mh s Meigen, Illig. Magas. ii, 1803, p. 261: Cnlex pt. Linn.: Chironomus pt. EV 
SR Fabr, Fallen: Culicides, Latr.; Palpomyda, Prionomyda, Ceratopogon SM 
pt. Rossi.g s i / x 
— oe Bugenie Resa, 1868, p. 444. Sow : 3 t 
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. vicarius, Walker, Ins, Saunders. Dipt. London, 1856, p. 423. 
Hab. India. 


eubiculorum, Doloschall, Natuur, Tijdschr. Nederl. Indie, Batavia, x, 1856, p. 405. 
Hab. Java. 


pictus, id. ibid., xiv, 1857, p. 386. 
Hab. Java, 


socius, Walker, List Dipt. Ins. Brit. Museum London S48, pt. 1, p. 16, 
Hab. India. 





Genus TANYPUS. 


Meigen, Illig. Magas, ii, 1803, p. 261: Tipula pt. Linn., Degeer : Chironcmun 
pt. Fabr. 


pardalis, Doleschall, Naturk. Tijdschr. Nederl, Indie, Batavia, v, 1856, p. 405, 
Hab. Java. 


melanurus, id. ibid., p. 405. 
Hab. Java. 


J eyanomaculatus, id. ibid, p. 406, 
Hab. Java. 


nigrocinctus, id. ibid., p. 406. 
- Hab. Java. 
KÉ ornatis, id. ibid., xiv, 1557, p. 385. 
ee e Hab. Java. 
: crux, Wiedem,. Anal. Entom. 10, id, Ausser Europ, Zweet Ins. i, Hamm, 1828, 


E- p- 10. 
Et. A Hab. India. 












Genus MACROPEZA. 

M. - t Meigen, Syst., Beschr., i, 1818, p. 87: Wiedem., Tn. 4 Walker, Schiner, 
eck: ` Rondani, (et auct.). 

* 2. gibbosa, Wiedem., Ausser Europ. Zweijt, Ins. pt. i, Hamm, 1828, p. 20. 

| ^e — ef Hab. India, 
| Family CECIDOMYDI. 

‘Bigot, adhuc ined, 1891: Tipulariae Gallicoloe, Gallmücken, Meifren, Syst, 


Beschr. 1818, i, p. xxxiv: Cocidomyida, Westw. Introd. Entom. 1840 : 
Cecidomydac, Schiner, J Faun. Austr, Fliegen, ii, Wien, 1864, p. xviii. 


E Genus CECIDOMYIA. $ ` 
— m, Dir, Magar. ii, 1803, p. 261, Latr, Wiedem., Macq., Schiner, 
i Honda: i, V. do Walp, Walker, (eb amit): "Tipula, pt. Degeer ; Dasyneura 

p Rounda 1 + Oligotrophus, pt. Late, e e e E â : 
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deferenda, Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 105. 


Hab. Sarawak. 


oryzae, Wood-Mason, Indian Museum Notes, i, p. 103, pl. vi, fig. 6. 
Hab. Bengal. 
Genus LastoPTERA. 


Meigen, Syst, Heschr. i, p. 88, 1818: Cecidomyia pt. Meigon: Tipula pt. 
Linn., Degeer. x 


bryonicsm, Schiner, Novara Reise 1868, p. 5. 
Hab. Madras, 


i Family DIXADI. 
Bigot, adhuc ined. 1891, 


Genus Drxa. 
Meigen, nun" Beschr. i, 1818, p. 216. 


, Thomson, Eugenie Resa 1868 p. 448. 
Hab. China. 








Family TIPULIDI. 


Tipulide, Leach, in Sam. Comp. 1819: Tipulidw, Schiner, Faun. Austr. / 


Fliegen ii, 1864, p. 495 : Tipnlarim, Latr. Hist. Nat, Ins, 1802: Tipulari- 
des, Leach Edinb. Encycl. 1815: Tipulides, Westw. Introd. Mod. Class. 
Insects, 1840, 


Genus GrEgNorHona. 
Meigen, Illig. Magaz. ii, 1803, p. 263: Wicdem., Macq., Schiner, Zetterst., 


Rondani, Ost..Sacken pt.: Pselliophora, pt. Ost..Sacken. Berlin Ent. 
Zeitschr, 1886, xxxi. p, 168: Tanyptera, Latr.: Dictenidia et Xyphura, | | 


pt. Brallé. : : Ceroctena ot Xyphura pt. Rondani, 


EP LAN Walker, List Dipt. Ins, Brit, Museum London, i, 1848, p. 78. e 
. . Hab. Nepal. A 


id, ibid., p. 77. 





Genus PsELLIOPHORA.- — LES 
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— — , id. ibid., p. 89. 
Hab. Java. 


` compedita, (Ctenophora) id. ibid., p. 39. 
P Hab, Java. 


h taprobanes, (Ctenophora) Walker List. Dipt. Ins. Brit. Mus. London, 1848, i, p. 77. 
Hab. Ceylon. 


fumiplena, (Ctenophora) Walker Ins, Saunders, Dipt,i, London, 1856, p. 449, 
Hab. China, 


javanica, (Ctenophora) Doleschall, Natuurk. Tijdsch. Nederl. Indie, Batavia, x, 
1856, p. 406. 
Hab. Borneo, Java. 


chrysophila, (Ctenophora) Walker Journ. Proceed. Linn. Soc. Lond. i, 1857, p. 6. 
Hab. Singapore. 


curvipes, (Ctenophora) V. der Wulp, Notes Leyden Mus, vi, 1884, p. 254. 
Hab. Gorontalo, Java ? 


annulosa, (Ctenophora) id. ibid., vii, p. 1. 


>. 


$ Hab. Java. 

A rubra, Ost.-Sacken, Berlin. Entom. Zeitschr, xxx, 1886, p. 171, 
, ^ Hab. DOS, 

3 t —— Genus Prionora. 


V. de Wulp, Notes Leyd. Mus. vii, 1885 p. 1. 
nigriceps, V. der Wulp, id. ibid., p. 2. 





















Hab. Java. D 
* 
ebe? ` * Genus OLIGOMERA. 
— Doleschall, Natwurk, Tijdschr. Nedert. Indie, — xiv, 1857, p. 387, 
Eriocera, pt. Maquart, 
/javensis, Doleschall, ibid, p. 387: Eriocera acrostacta, V. der Walp. 
J. Hab. Java. 


Genus PACHYRHINA. 
= Macquart, S. à. Buf. Dipt. i, 1834, p. 88: Tipula pt. : Nephrotoma, pt. 
Olivier, Encycl. Method. 
ME cespite ccs Paris, 1855, 5th Suppl. p. 15. 

H 
i Je Jor e E? 
Lee e Ip. Sandee, Djpt Lond 1856, p. 445, Tipula id. Macq. ` 
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quadrivittata, V, der Wulp, Notes Leyden Mus, vi, 1885, p. 9. 
Hab. Java. 


triplasia, id. ibid., p. 10. 
Hab. Java. 


fasciata, Macquart, S. à Buff. Dipt., i, Paris, 1834 p. 90 
Hab. Java. 


doleachalli, (Nomen Novum), Tipula javensis, Doleschall Natuur. Tijdschr. Neđerl, 
Indie, Batavia. x, 1856, 
1881. p 


p. 406: Ost.-Sackon, Ann, Mus. Civ, Cenova, xvi, 

.1299: P. fasciata ? Macq. (Vid. Suppl.). 

| Hab. Java, 

Genus TIPULA. 

x Linn., Faun. Suec. 1761, p. 430 (et nuot) 
ns praepotens, Wiedem., Auss, Europ. Zweijt, Ins. i, Hamm, 1828, p. 40 
Hab. Java. 

: monochroa, id. ibid., p. 41. 
Ka Hab. Java. 
Kee, pedate, Wieden. Dip. Exot. i, p. 23. 
E umbrina, Wiedom., Auss. Europ. Zweif. Ins. i, Hamm, 1828, p. 49: T. congrua, 

P o Walker. 
— Hab. Java | 
= javana, id. Dipt. Exot. i, 1821, p. 27 ~ 2 
hs — Hab. Java. * 
| | castanea, Macq. Dipt, Exot. i, 1835, p 5t 

"UD — Hab. Java. 





: — List Dipt. Ins. British Museum, i, 1818, p. 64. 
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longicornis, id. ibid. xvii, 1858, p. 79. 


Hab. Amboina, - 
vilis, Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 108, 
Hab. Borneo, 


—— id. ibid., v, 1861, p. 145. . 
Hab. Amboina. 


sorrata, V. der Walp, Notes Leyden Mus. vii, 1885, p. 5. 
Hab. Serahan ? 





i pilosula, id. ibid., p. 5. 
Hab. Java, e 


leucopyga, id. ibid., p. 6. 
Hab. Java. 


brobdignagia, Westwood, Trans. Eat. Soc. Lond. 1876, p. 504. 
Hab. N. China. 
Genus CowosiA. 
V. der Walp, Tijdschr. Entom. 1880, p. 159 : Limnobia, pt. Wiedem. 


irrorata, V. der Wulp, loc. cit. p. 161 : Limnobia id. Wiedem. Ausser Europ. Zawweijt, 
Ins. i, ass, 1828, p. 574. 
Hab. Java. 


crux, id. ibid, p. 161: (Limnophila) Doleschall, Natuur, Tijdschr. Nederl., Indie, 


Bie , 1858, p. 355. 













Genus LiswSOPHILA. 


Macquart, S. d Buf.» Dt, i, 1834, 95: Limnobia pt, Meigen (et auctor). 
n z Limnomyia, Rondani Prodr. 1861, vi, p. 11. 








basilaris, Macquart, Dirt, Exot. i, Paris, 1838, p. 66: Limnobia id. Wiedem. Aues, 
E. — Europ. Zweifl. Ins. i, Hamm. 1828, p. 27. ` 
M uu. Hab. Java. 


bicolor, id. ibid., p. 68: Eriocera id. Ost.-Sacken. 
. Hab 





» Genus ERIOCERA, 


| us Macquart, Dipt. Exot. pt. v, Paris. 1838, p. 74, Pterocosmns pt. Walker: 
| Allarithmin, Loew, Bernst, Faun. 1850, p. 38: Physecranin? pt. Bigot, 
Ann. Soc. Ent. France, (3) vii, 1859, p. 123: Arrhenica, pt. Ost,- 
— "Backen, Proceed, Acad. N. Sci. Philadelphia 1859, p. 243. 


1 Ann, Mus. Civ. Genova, xvi, 1881, p. 406, 
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humberti, Ost. Backen, Berlin, Ent. Zeitschr, xxxi, 1887, p. 221. 





melongris, id. ibid., p. 222. 
Hab. Ceylon. 

pachyrrhina, id. ibid., p. 222, f 

Hab. Ceylon. 

erystalloptera, id. ibid, p. 222, 
Hab. Ceylon. 

albonotata, id, ibid., p. 223: Limnobia, id. Loew, Peter's Reise, p. 1. 
Hab. Ceylon. 

=” acrostacta, V. der Walp, Notes Leyden Mus. vi, 1884 p. 11: Limnobia, id. Wiedem. 


- Dipt. Exot. p. 1: Cylindrotoma, id. Macquart, Dipt. Evot., i, p. 168, Suppl. iii, 
p.7: Oligoneura javensis, Doleschall, 





Hab. Java. 
nlbipunotata, V. der Wulp, Tijdechr. Entom. xxiii, p. 158. 
Hab. Java. 
| ferruginosa, id. Notes Leyden Mus. vii, 1885, p. 13. 
\ a Hab. Java. 
Oé lunata, Westwood, Trans, Ent. Soc. London, 1881, pt. iii, p. 867. 
i. d Hab. Sarawak. 
— 
TS Genus PrTEROCOSMUS. 
— Walker, List Dipt. Ins. Brit. Mus. pt. 1, Lond. 1848, — 
ESL. Y der Wulp. — 
e — = volutinna, Walker, loc. cit. p. 79. = * 
=f P Hab. Nopal. MP . 
— hilpa, id. ibid., p. 79: Eriocera id., V. der Wulp, Notes Leyden Mus. vii, 1885 Si 
dë? ` — RW A, 
^ M" * p. 12. P TE l a 
Poe). Hab Hongkong. © zr a 
- e lunigerus, Walker, Jowrn, Proceed. Linn. Soc. London, i, 1857, p. 107. = e | s. 
— Ch, - ad Hab. Borneo. Y (ES S 








nt de he Mera) n 

2$ Genus LIMNOBIA, | - 

D Meigen, Syst. Besch. 1818, p. 116: Tipula, pt. Linn. pt 
Ka P pula, p , Fabr.: Limonia, 7 
WC . Meigen, Jllig. Magas, 1803; Dicranomyin, pt. et Limnobin, pt Ost.- 

* Backen: Limnomyza, Rondani, Prodr. i, 1856: Glochina, pt. Meigen, 

* Staegor. 
b diana, Macq., S. à Buf. Dirt, Paris, 1834, p. 107. 


ai Hab. Bengal. e 
















—* sorbillans, Wicdom., Ause. Europ. Zweijl. Ins. Hamm, 1828, p. 551, 
—— Hab, Sumatra. 

|. trentepohlii, id. ibid, p. 551. 

Ra Ka Hab. Sumatra. - 

E apicalis, id. inia, p. 551. 

e? — bibula, id. ibid., p. 552. 

| Hab, China. 
: LT mesopyrrha, id. ibid., p. 26. d 


T Hab. Jaya. 


costalis, id. ibid., p. 37. 
i Hab. India. 





* EC — ensis, Macquart, Dipt, Exot. Paris, Suppl., iv, 1850, p. 16. 
^ ^al ^ ; eet Hab. Sumatra. 
| ` aterrima, Walker, Ins. Saunders, Dipt. London, 1856, p. 434. 


` Hab. India. e 
— id., List Dipt. Ins. Brit, Mus. London, i, 1848, p. 39. 
` Hab. China. $ 





eae — Doleschall, Natwur. Tijdschr. Nederl, Indie, xiv, Batavia, 1857, p. 391, 
x — . 
— impressa, Walker, Journ. Proceed, Linn. Soc. London, i, 1857, p. 106, 
-— E Hab. Borneo. 
ns, id. ibid., p. 106. 








` verticali, id. fhid., p. 66. 
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plentolábs, id. ibid., p. 6. 
Hab. Singapore. 


id. ibid., v, 1861, p. 144. 
Hab. Amboina. 






vi 


Genus CrLINDROTOMA. 


Macquart, S. à Bug. Dipt. Paris, 1834, p. 107 : Limnohis, pt. (anctor.) - 


albitarsis, Dolesehall, Naturk. Tijdschr. Nederl. Indie xiv, Batavia, 1857, p. 391, 
Hab. Java. 


Genus P«CILOSTOLA. 
Loew, Wien. Entom. Monatschr., vii, 1863, p. 222. - 


pallens, V. der Walp, Notes Leyden Mus. vii, 1885, p. 13. 
Hab. Java. 


Genus TANYDERUS. 


Philippi, Verh. K. K. Z. B. Gesellsch. Wien, 1865, p. 780 A 


ornatissimus, Ost.-Sacken, Berlin. Ent. Zeitschr, xxxi, 1887, p. 228: Cy | — 
id., Doleschall, Natuur, Tijdschr, Nederl, Indie, xvii, Batavia, 1858, p. 80, 
Hab. Amboina. 


Genus Meaisrocera. 


Wiedem., Auss. Europ. Zweift. Tas. i, Hamm, 1828, p. 55: Nematocera, olim 
Wiedem., Dipt. Esot, i, 1821, p. 29: Macquart, Schiner, Ost.-Sackon, 


vat * 
` = 


 fuscana, Wiedem. lec. oif. p. 65 + Nematocera, ià., Wiedom., Dipt. Esot. i, 1821, 
Hab. Java. 





A. 





— 
s, Doleschall, Naturk. Tijdschr. Nederl. Indie, xvii, Batavia, 1858, p.80. ` 
i Ksibolua: 
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| D . Genus DICRANOMYIA, me. 
Stephens Catal, Brit. Ins. 1829. | 
saltens, Osi.Sacken, Berlin. Ent. Zeitschr. xxi, 1887, p. 172: Limnobia id. 
Doleschall, Naturk. Tijdachr. Neder!. Indie, xiv, Batavia, 1857, p. 390. 
Hab. Java. 1 
e Genus LIBNOTES. 
Westwood, Trans. Ent. Soc. London, 1870, p. 505. 
thwaitesiana, Westw. loc. of. p. 505. 
J j Genus MONGOMA. 
Westwood, Trans. Ent, Soc. London, 1881, p. 364. 
> simplex, Ost.-Sacken, Ann, Mus. Civ. Genova, xvi, 1881, p. 102, 
Hab. Ternate. 
pmciloptera, id. ibid , p. 403. 
Hab. Sumatra. 
aurantiaca, id. Berlin. Ent. Zeitschr. xxxi, 1887, p. 181: Limnobia id. Doleschall, 
` Naturk. Tijdschr. Nederl, Indie, Batavia, xvii, 1859, p. 78. 
ag y Hab. Java. 












— Genus TEUCHOLABIs. 


Osten-Sackon, Proceed, Acad. Nat. Sci, Philadelphia, 1859, p. 222. 
| — bicolor, Ost.-Sacken, Ann, Mus. Civ. Genot, xvi, 1881, p. 404. 
|». — Hab Sumatra. 
"S fenestrata, id. Berlin. Ent. Zeitschr. xxxi, 1887, p. 188. 
.  Hab.Ceylon. . 
determinata, id. ibid., p. 188. 
‘Hab. Sula. 





Ki 
ER 










— 
el Family MYCETOPHILIDT, 

. — J. Bigot, adħuo ined. 1891 : Mycetophilidw, Schiner, Faun. Austr. Dipt. ii, 
Ec. Wien, 1864, p. 416: Mycetophilides, Westwood, Introd, Modern Class. 
Za EMT Ims. 1840; Tipul. Fungicolw, Latr. : Tipul. Fungivorw, Meigen. 
nm ie. | 

e Meigen, Titig. Magax. ii, 1803, p. 263 : Sciara pt. Fabr. 
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pennipes, Osten-Sacken, Berlin, Entom, Zeitschr. xxxi, 1887, p. 204, — 
Hub. Borneo. * 
Genus PLATYURA. Wi e 


Meigen, Hi, Magas. ii, 1803, p. 264: Soiophila, pt. Meigon : TEN pt. 
Fabr. : Ceroplatus, pt. Fabr., Latr.: Asindulum, pt. Latr, 


Aenusta, Walker, Ins. Saunders, Dipt. i, London, 1856, p. 421, 
Hab. India. 
| Genus GLAPHYROPTERA. 
Winnertz, Verhandl. K. K. s. b. Gesellsch. Wien, xiii, 1803, p. 781: Lein pt. 


winthemi, Lehmann, V. der Wulp, Reisen in Midden Sumatra iv, Natwurlijke 
Histoire, Diptera, p. 7. : 
Hab. Sumatra. Borneo? 


Genus SctorHILA. 


Meigen, Syst. Beschr. i, 1818, p. 245: Platyura, pt. Fabr., Meig. : Asindu- 
lum, pt. Latr. 


tropica, Doleschall, Naturk. Tijdschr. Nederl. Indie, xiv, Batavia, 1857, p. 392. 


—* Hab. Java. | — 


~ 


IN — z 
nM 
CG Genus SCIARA. 
—* Meigen, Illig. Magas. ii, 1803, p. 263: Tipula, pt. Linn., Fabr.: Hirten, 
E * Fabr.: Molobrus, Latr. : Planetes, pt. Walker : Planetella, pt. Westwood, 

E in — 

© femoralis, Doleschall, Naturk. Tijdschr. Nederl. Indie, xvii, Batavia, 1858, p. 78. - 
Me E Hab. Amboina. e E 

- . o indica, Walker, Ins. Saunders. Dipt. i, London, 1856, p. 418. ur 
e Hab, India. . B 

i 7 | AQ n- e | — 
nE * laticornis, id. Journ. Proceed. Linn. Soc. London, i, 1857, p. 105. — EM ~- ; | : 
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ot, adhuc ined, 1891: Rhyphidw Schiner, Faun, Austr. Flieg. i 
Wows 1864, p. xxiv. 






Genus Ruxrnvus. 


> 


Latr. Diction. iv, 1804: Tipula pt. Scopoli: Sciara, Rhagio, pt. Fabr.: 


| | T Anisopus (olim) Meigen, ? 
=  — smaeulipennis, V. der Wulp, Notes Leyden Mua, vii, 1885, p. 14. 
Hab. Java. 
: 
— Family BIBIONIDI. 
TA Bigot, adhue. ined. 1891: Bibionidw, Schiner, Faun. Austr. Flieg., 
t est. ' 1864, p. xvi: Bibionides, Westwood, Introd. Mod. Class. Ins. 1840: 
v d Tipulariw florales, Lutr.: Tip. Muscwformes et Latipennes Meig. 


Genus ScATHOPSE. 
Geoffroy, Hist. d. Ins. ii, 1761, p. 545: Tipula pt. Linn, De Goer, Fabr. : 
Hirtea pt. Fabr. (Meig. olim) : Ceria, Scopoli: Aspistes, Rath. pt. 


pusilla, Doleschall, Naturk, Tiíjdschr. Nedert. Indie, x, Batavia, 1859, p. 407. 
Hab. Java. 






















Genus Facta. 


éch Ze Wiedem, Auss. Europ. Zweift. Ins., i, Hamm. 1828, p. 72: Crapitula, pt. 
cn Gimmerth. Bull. Moscou, 1885: Penthetria, pt. Meig. Hilig. Magas, 
ii, 1803, p. 264. 


elanaspis, Ost.-Sacken, Anm. Mus. Civ. Genova, xvi, 1881, p. 307: Penthetria, id. 
— Wiedem., Auss, Europ. Zweift. Ins. 1828, i, p. 72: Ponth. japonica, id. ibid, 
Erio P 618.: Plecia iguicollis, Walker, List. Dipt. Ins. Brit, Apis. London, 1848, p. 116. 
) £ F. — Nepal. 

— — , V. der Walp, Tijdschr. Entom. xxiii, p. 156: Hirtea id. Fabr., Syst. 
Ant. p. 'D3: Plecia id., Wiedem., Auss. Europ. Zweift. Ins. p. 73 : Penthethria id. 
— à "Wiedom. ipt. Ezot.i, p.31: Plecia id. Macquart, S. à Bug. Dipt. i, p. 176 : Plecia 
— — Natuur. Tijdschr, Nederl. Indie, x, Batavia, 1839, p. 407 : Plecia, id. 
| i, Ann, Mus, Civ. — vii, p. 462: Plecia dorsalis, Walker, Journ. Proceed. 
Linn . Boc. London, i, 1857, p. 5. 

1 Iab. Sumatra and Malay Peninsula. 


terge Rondani, Ann. Mus. Civ. Genova vii, 1875, p. 462. 
jal — reo. 


ze? kor Ann. Mus, (ev. Genova, xvi, 1881, p- 397. 
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— Walker, Journ. Proceed, Linn. Soc. London, i, 1857, p. 105. 





4,9 
Hab. Sarawake 
tristis, V. der Wulp, Notes Leyden Mus. vi, 1884, p. 251. = Lä 
Hab. Java. e E 


Genus Bin:0. 












7 
Geoffroy, Hist. Ins. ii, 1764, p. 571: Tipula pt. Do Geer, Linn., Sohin. 
Hirtea, pt. Fabr., Panzer., Meig., (olim), Zettorst., etc. 
Li bicolor, Walker, List. Dipt. Ins. Brit. Mus, pt. i, London, 1848, p. 121, 
Hab. India. 
rubicundus, V. der Walp, Notes Leyden Mus. vi, 1884, p. 251, 
Hab. Java. E 2 
Genus SIMULIUM. 
"Latreille, Buffon. Mist. Nat. Crust. et Ins. xiv, 1805, p. 294. 
^ ‘indicum, Becher Journ. Asiat. Soc: Bengal, liii, 1884, p. 199, pl. xiv. 
i 
v Division BRACHYCERATUAE. i i de 
e " 
Séi J. Bigot, adhuc ined. 1891. - 
" 
M» pe Oa 
i^ 
COME Sub-division Empoprara. 


J. Bigot, adhuc ined. 1891. 


Family TABANIDI. 


/— —— J, Bigot, adhuc ined. 1891: Tabanii, Latr, 1802, Meigen, ioci E: 
EGET. Zetterst., Loew: Tabanidm, Leach, 1819, Schiner, 1862 : Tabenides, - — 
=-  Latr. 1829: Tabanina, Tabaninw, Rondani, 1846 :_ ei 
. wood, Walker : Tabanidii, J, Bigot (olim): Anthracina, SCH — 

sSeceloeroatomn, Duméril : Tabanica, Burmeist. ; Tabanites, N * 














Genus Curycors. | 
Maga Auen p. 207 Taba pi af, — ve 
pt. In Loft, — pot 


nagd 4° ETE NN 8 
Ce ` 












terminalis, id. ibid., p. 195. 
Hab. India. 


Ld 


TEM, S ibid., p. 196. d 
Hab. India. 


^ stimulans, id., Ins. Saunders. Dipt. London, i, 1856, p. 73. 
\ Hab. India. 


pellucidus, Fabr. Syst. Antl., p. 113. 
Hab. Tranquebar. 

dispar, Fabr., Entom, System. Buppl., p. 507. 
Hab. India. 


fasciatus, Wiedem., Dipt. Exot., i, p. 103. 
- Hab. Ja 


translucens, Macquart, Dipt. Exot. pt. i, 1838, p. 158. 
Hab. Java. 


flaviventris, id. ibid., Suppl. i, 1846, p. 44. 
Hab. India. 


rufitarsis, id. ibid., Suppl., ii, 1847, p. 14. 
Hab. Java. 
fixissimus, Walker, Journ. Proceed. Linn. Boc. London, i, 1857, p. 112. 
> | Hab. Borneo. 
— —  amizonatus, Rondani, Ann. Mus. Civ. Genova, vii, 1875, p. 459. 
p. Hab. Borneo. 
i i albicinctus, v. der Wulp, Tijdschr. Entom., xi, 1568, p- 103. 
AA - Hab. Salawatti. 
a 
E: d striatus, id., Notes Leyden Mus., vii, 1885, p. 79. 
—— — — Hab. Amoy, China. 
| —  elavierus, Thomson, Eugenie Resa, Stockholm, 1858-68, p. $52. 
— Hab. Malacca. 












iid Genus PANGONIA. 


-P Latr., Hist. Nat. Crust. et Ins, iii, 1794, p. 437: Tanyglossa, Meigen 
Klassif. p, 174: Tabanus pt. Linn., Rossi, Fabr. : Bombylias, pt. Olivier, 


1 ; ibo nens Fabr., Syst. Antl., p- 91. 
"Hab. Amboina, Himalayas. 
m. Walker, List Dip. Ins. Brit. Museum, London, 1854. pt. v, Suppl. 


Ere ru tt LÀ 
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taprobanes, id. ibid., Addenda, 1854, p. 324. 
Hab. Ceylon. 


rufa, Macqnart, Dipt. Exot. Suppl. pt. iv, Paris, 1850, p. 18, 
Hab. Bombay. e 


Genus SiLvivs. ` 
Meigon, Syst. Besch. ii, 1820, p. 27, Wiedem., Macq.: Tabanus pt. 


dimidiatus, V. der Wulp, Tijdschr, Entom., xi, 1868, p. 102, 
Hab. Salawatti. 


Genus HxNaATOPOTA. 
Meigen, Illig. Magas. ii, 1803, p. 207 : Tabanus pt. 
cana, Walker, List Dipt. Ins. Brit, Mus. London, pt. i, 1848, p. 207. 
Hab. Bengal. 


atomaria, id. Journ. Proceed. Linn. Soc. London, i, 1857, p. 112. 
Hab. Borneo. 


irrorata, CERA Dipt. Exot. pt. i, 1838, p. 163. — | | E 
Hab. Java. E 


lunulata, id. ibid., Suppl. ii, Suiten, 1847, p. 15. 
Hab. Java. ! 


M l — Fabr. Syst. Antl., p. 107. 
= Hab. Tranqnebar, Madras Pr. : r "i 
javana, Wiedem. Ausser. Europ. Zeg. Ins, i, Hamm, 1828, p. 218. 
Hab. Java, | ^t 


Java. 


Rondani, Ann. Mus. Civ. Genova, vii, 1875, p. 461. 








ec , Doleschall, Natuur. Tijdschr. Nederl. Indie, x, Batavia, 1856, p. — 








|. Ab ber — TE occ LIU LT. 


Wiedemann, Nov, Dipt. Gener., 1820, p. 8. 
fusca, Wiedem. ibid. p. 8. 
Hab. Java. -= 


- " . 


Genus DITYLOMYIA. 


J. Bigot, Rev. et Mag. Zool. Guérin, (2) xi, 1859, p. 305. 


ornata, J. Bigot, ibid, p. 306. 
Hab. Ceylon. 


Genus TasaNvus. 
Linn., Faun. Suec. ii, 1761, p. 462, et auct.: Therioplectes pt. Zoller, Isis 
B Agelanius, pt. Rondani, 1863: Atylotus, pt. Ost,-Sacken, 1870. 


i &uricinotus, Macquart, Dipt. Exot. pt. i, Paris, 1838, p. 130, 
= Hab. Indian Archipelago. 


pusillus, id. ibid., p. 127. 












a K Hab. China. 
a 1 
Y — albilateralis, id. ibid., p. 129. 
| Hab. Java. e 
— "tier id. ibid, p. 128. 
| a, Hab. Java. 


Edu: id, ibid., p. 126, 
IM av ! Hab. India. 


 bprunneus, id., S. à Buf. Dipt. i, Paris, 1834, p. 203. 
Ka? Hab. Java. 


* ` sumatronsis, id. ibid , p. 201. e 
|» . Hab, Sumatra. = 


WE A | id., Dipt. Exot, pt. i, 1838, p. 137. 
| Cs Malabar. + . 
, id. ibid., p. 128, 
S E Hab. India. 
des undus, id. ibid., Supplem., 1846, p. 32. 
Hab. 
jolinoa, Wiedem., Analect, Entomol. p. 22: T. striatus ? Fabr. 
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rubidus, id., Dipt. Exot., i, p. 69. 
Hab. Bengal. 


ardens, id. ibid., p. 78. 
Hab. Java e 


immanis, in Ausser Europ. Zweijt. Ins., i, Hamm, 1828, p. 133, 
ava. 


hybridus, id. ibid., p. 557. 
Hab. Macao, China. 


striatus, Fabr., Entom. System., iv, p. 371: T. dorsolinoa P? Wiedom. 
Hab. Chinn; Java. 


rufiventris, id. ibid., p. 96, 
Hab. India. 


javanus, id. Syst, Antl., p. 103. 
Hab. Java. 


Hab. Malabar. 


pyrausta, id., Zoologist, vii, 1849, Append, p. Ixv. 
. Hab. Java. 


vagus, id. ibid., Append. Pp. Ixviii, 
Hab. Hong-Kong. 


Hab. Java. > 


aurotestaceus, id. ibid., p. 247. 
Hab. Shanghai. 


atis xg Die pP Ins. Brit, Mus. pt. i, 1848, p. 152, and v, Suppl. i, 1854 _— 








E WI = Hab. Sikkim and Nepal. 
E Eric E E ege p, 338. 





C. —T e e 


- "I * 
LI ` Ca, — e 
ee ji — ". Y- ae hy“ e 





A LN 
iB. Të? 
EJ. | 
eee ~ 


Se OE TW Wé. e — | d 
Hab, Hong-Kong. ! | 


Ka — id. ibid., p. 164. 
. A Hab. Bilhet. 





jucundus, id. ibid., p. 187. > 
M Hab. Hong-Kong. 


albulus, id. Ins. Saunders. Dipt. i, London, 1856, p. 46. 
Hab. India. 


pyrrhus, id. ibid., p. 47. 
Hab. India, 


albimedius, id. ibid., p. 48, 
Hab. India. 


rPe : tenens, id. ibid., p. 49. 
v Hab. India. 


* 
| —  Rilaris, id. ibid., p. 49. 
orassus, id. ibid., P. 50. 
- Hab. India. . 


vagus, id. ibid., p. 50. 
| A— Hab, India, Java. 


— rubiginosus, id. ibid., p. 51. 
m iL * Hab India. 
* * . „umbrosus, id. ibid., p. 62. 
TA j KA 
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clausicella, (Bellardia, Rondani), id, ibid., p. 25. 





Hab. China. 
confuoius, id. ibid., p. 26. 
Hab. China. 
hoang, id. ibid., p. 27. 
Hab. China. 
bubali, Doleschall, Natuur. Tijdschr. Nedert, Indie, Batavia, x, 1856, p. 407. 
Hab. Java. 
monoculus, id. ibid., xvii, 1858, p. 85, 
Hab. Java, 
cinnamomeus, id. ibid., xvii, 1858, p. 84. 
Hab, Amboina. 
furunculigenus, id. ibid., xvii, 1858, p. 84, 
Hab. Amboina. 
abscondons, Walker, Trans, Ent. Soc. London, v, 1860, p. 275. 
Hab. Barmah. 1 
univentris, (nomen bís lectum) id. ibid., i, 1857, p. 9, 
Hab. Mt. Ophir; Borneo. 
partitus, id. ibid., i, 1857, p. 9. — 
Hab. Singapore. | 
noxus, id. ibid., i, 1857, p. 110. 
fumifor, id. ibid., i, 1857, p. 110. 
Hab. Borneo. e 
optatus, id. ibid., i, 1857, p. 111. M i: 
n 
ue simplicissimus, id. ibid., i, 1857, p. 111. 
b. Hab. Borneo. e 
| serus, id. ibid., vi, 1862, p. 20. 
d a — Rondani, Ann, Mus. Civ, Genova, 1876, p. 456, 


a Se 








= variegatus, id. ibid., p. 458. 
: i Hab, Sarawak. 


apicalis, id. ibid., p. 459. 

| Hab. Sarawak. 
gonieulatus, V. der Walp, Midden Sumatra, iv, Natuurlijke Histoire, Diptera, p. 16, 
| Hab, Sumatra. 


: incultus, id. ibid., p.17. 
— "n : Hab. Sumatra. 


= tristis, id. ibid., p. 17. 
== Hab Sumatra. 


E: 

et fumipennis, id. ibid., p. 18. 
e Hab. Sumatra. 

kd minimus, id. ibid., P. 18. 
e? | | A Hab. Sumatra. 










e »questris, id., Notes Leyden Mus., vii, 1885, p. 77. 
NS Hab. Sumatra, Java aud Borneo. 
folderi, id. ibid., p. 78. 

— Hab. Ning-po, China. 


B | bucolious, Schiner, Novara Reise, 1808, p. Bt 
Y . Hab. Hong-Kong. 
WS: 


-- 


1d -  nicobnrensis, id. ibid, p. 81. 
E Ge Hab, Nicobar Islands. 


| Ee id. ibid., p. 83. 
—— d ..Hab. Hong-Kong. 
EN da er. 2: 
miniatrans, id. ibid., p. 83. 
E B KA? da ab. Hong-Kong. 


— 
Es De Aen Eb cor 
M. [rr 
— pa: reus, J. Bigot N. Archives Mus. Paris, (3) ii, 1890, p. 208. —“ 


‘Hab. Laos. "UM ‘+. 
ant — 


ei — T uA  (Bellardia, Rondani), 5 ibid., P- 204. e ^d — ous 1 
















care beet ira i 
AL Hab, La Lao: DB. - Kaz E 
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melanognathums, (Atylotus, Ost.*Sacken), id. ibid., p. 204. 
Hab Laos. 


laotinnus, (Atylotus, Ost.-Sacken), id. ibid., p. 205. 
Hab, Laos, 


Family STRATIOMYDI. 


J. Bigot, adhuc ined, 1891: Stratiomydm, Latr. 1802 : Xylophagei, Fall, 
1810: Notachanta, Latr. 1817: id. Macquart, 1831: Notachanten, 
Braner 1882: Stratiomydm, Leach, 1819: id. Rondani, 1856: Stra- 
tiomydinw, Rondani, 1856: Stratiomydes Latr. 1802: Xylophagi, 
Meigen, 1820: Xylophagids Steph., 1829: id. Rondani, 1856: id. 
" Bigot.; Xylophagina,  Rondani, 1836: Xylophagi, Walker, 1848: 
Beridwm, Westwood, 1840:  Beridina, Rondani, 1836: Cosnomydm, 
Westwood, 1540: Cenomynn, Rondani, 1836: Sicarii, Latr., 1825 : id. 
Macq. 1834: Polychwta, Zetterstedt. 


Genus XYLOPHAGTS. 
Meigon, Pio, Magas, ii, 1803, p. 266. 


brunneus, Wiedem., Auss, Europ. Zeg. Ins. pt. iv, Hamm, 1828, p. 85. 
Hab. India. 


Genus ANTIDOXION. 
Sneller V. Vollenhoven, Farel, en Med. K. Akad, Wetensch. xv, 1863. 


flavicorne, id. ibid. 
Hab. Java. ie 


Genus ACRASPIDEA. 
Schiner in lit., V. Brauer Zwei. X. Mus. Wien., 1882, p. 75-19. 











7 .. gelaeri, id. ibid., p. 76-20 | 
d, Hab. Ceylon. 
i | , Genus SUunBULA. :i 
Meigen, Syst. Beachr, ii, 1820, p. 16: Xylophagus, pt. 2 


J. Bigot, Ann. Soc. Ent. France, (5) ix, 1879, p. 195. Ke 


—— Tijdschr. Nederl. Indie, xvii, 1858, p. 85. 
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, 1891] EUR T: w F. Bigole- Qétalógus of Oris — aen ` | 


ínamoena, (Solva) Walker, Journ. — Linn, Soc. London iv, 1860. ] 
Backen, Ann. Mus. Genova, xvi, p. 407 n iv, 1860, p. 98 : Ost. 
Hab. Java ; Celebes, 


Genus THYLACOSOMA. 


Bchiner in lit, V. Brauer, Ziweiftug. K. Mus. Wien., 1882, p. 77: ? Ruba, 
pt. Walker, 


amboinense, Schiner in lit., V. Brauer, loc. cit., p. 77. 
Hab. Amboina, 


Genus ENGonta. 


Schiner, in lit, V. Brauer, Zweifl. Mus. Wien, 1882, p. 76: Negritomyia ? 
J. Bigot, Ann. Soc. Ent. France, (5) ix, 1877, Bulletin, p. Ixxiv. 


aurata, Schinor, ín lit, v. Brauer, loc. cit., p. 76. 
Hab. Amboina. 


Genus NEGRITOMYIA. 


J. Bigot, Ann. Soc. Ent. France, 1877, Bulletin, p. Ixxiv. 


bilineata, (Stratiomys) Fabr. Syst. Antl. p. 79: V. der Wulp, Notes Leyd. Mus. vii. 
p. 59. 
f s. Hab. Java. 


Genus CLITELLARIA. 


CP Meigen, Illig. Magas., ii, 1803, p. 265 : Ephippium, Latr., 1802: Rhaphi- 
Ew ocera pt. Macq.: Stratiomys; Pt. Fabr. Syst, Antl. 
E heminopla, Wiedom., Auss. Europ. Zweijt. Ins. ii, Hamm, 1830, p. 48: id., Zool. Mag. 
E j iii, P. 80. 
Hab. Tranquebar, Madras Pr. 
| varia, Walker, List Dirt, Ins. Brit. Mus., pt. v, Suppl. i, Lohdon, 1854, p. 63. 
| A Hab. Java. 
ARA id. loc cit, p. 62: Ephippium id., Macq. S. à Buf. Dipt. i, 1834, p. 252, 
si Hab, Java, 
| nebrica, id., loo, cit., iii, 1849, p. 522, 
T, ` Hab. Java. 
E. "Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 108. 
. Hab. Borneo. 
Mot Een , Wiedem. Auss: Europ. Zweit. Ins, ii, Hamm, 1830, p. 46 : Stratiomys 
"` bilinea a, Fabr. ‘Syst. Antl.: Ephippium spinigeram ? Dolesch. : Rhaphiocera 
spinithe — x Maeq. Dipt. Ee. 
— Hab. Java. 
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spinigerum, (Ephippiwm) Doleschall, Natuur. Tijdschr. Nederl. Indie., x, 1856 
p. 407 : Engonia, id. Schin., Brauer. ER ù * 


Hab. Java. 
nigerrimum, (Ephippium) Doleschall, loc. cil., xvii, 1858, p. 81, 
Hab. Java. " 


flaviceps, Walker, Journ. Proceed. Linn, Soc. London, i, 1857, p. 7. 
Hab. Singapore. 


Genus Denis, 


Latr. Hist. Nat. Crust, et Ins, iii, 1802, p. 340: Stratiomys, pt. Fabr., Fall. : 
Actina, pt. Meig. 


javana, Macquart, Dipt. Ezot, i, pt. ii, Paris, 1858, D, 188, 
Hab. Java. 


Genus Concva. 


Walker, Journ, Proceed, Linn. Soc. London, i, 1857, p. 109. 
simulans, Walker, ibid., p. 109. 
Hab. Borneo, Malacca. 
Genus CYCcLOGASTER. 


Macqnart, 8. à Buff. Dipt. i, Paris, 1834, p. 256. 
radians, Walker, Journ, Proceed, Linn., Soc. London, i, 1857, p. 7. 
Hab. Singapore. 
L 
Genus HrznMET!A. 


Latr. Dict. Hist. Nat, xxiv, p. 192, Fabr., Wied., Macq.: Nemotelus, pt. 
Degeer. : —— Mydas, pt. auctor. : Xylophagus, pt. Lamarck. 
WV. der Walp, Tijdschr, — xxiii, p, 161: Maasicyta coxiotiion Walker. D 
Hnb. Indian Archipelago. d 


rufiventris, (Nomen bislectum) Walker, Journ. Proceed. Linn. Soc. London, v, 1861, 


Genus PHYLLOPHORA. 


` eet, Dipt. Eect. i pt. i, Paris, 1888, p. 178. 


E 





oor rr”) 





i d Walker, Journ. Proceed. Linn. Soc. London, iv, 1860, p. 101. 


indion, V. der Wulp, Notes Leyd. Mua., vii, 1885, p. 57 : Binrten id. Walker, Ins, 
Saunders. Dipt., i, London, 1856, p. 87: Tinda modifera, Walker, Journ. Proceed. 


Linn. Soc. London, iv, 1860, p. 101: Phyllophora bispinosa, onem, Eugenie 
Resa, p. 454. 


Hab. Java, Manilla. 


























Genus EVAZA. 


Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 109. 


bipars, Walker, ibid., p. 110. 
Hab. Borneo, 


flavipes, J. Bigot, ann. Soc. Ent. France, (5) ix, 1879, p. 219. 
Hab. India. 


J argyroceps, id. ibid., p. 219. 
Hab. The Moluccas. 


fulviventris, id. ibid., p. 220. 
Hab. The Moluccas. 


Genus NERNA. 


— 


(nec Nerua) Walker, Journ, Proceed. Linn. Soe. London, iii, 1859, p. 81. 


. mollis, Ost.-Sacken, Ann. Mus. Civ. Genova, sx vi, 1881, p. 415. 
— Hab. Sumatra. 


| — Genus PTILOCE&A, e 


a Wiedom. , Auss. Europ. Zweift. Ins. ii, Hamm, 1830, P. 58: Stratiomys, pt. 
adr dentata, Wiedem., loc. SÉ p. 59. 

E n D Java. 

* T e Walker, Ins. Saunders. Dipt. London, 1856, pt. i, p. 84. 


, Snellen v. Vollenhoven, Mem. Entomol, Pays-Bas, i, 1858, p. 92. 


* Ze 
tin Pk „id. ibid, P. 92. 
mboin: — and — 
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Doleschall, Naturk, Tijdschr. Nederl. Indie, xvii, Batavia, 1868, p. B2, 


argentea, Doleschall, loc. cit., p. 82, 
Hab. Amboina, 


Genus ACRASPIDEA. 


Brauer, Zweift. Kais. Mus. Wien, 1882, p. 19. 


felderi, Brauer, loc. cit., p. 20, 
Hab. Ceylon, 


siho 


Genus ACANTHINA. 


Wiedem., Aves. Europ. Zei, Ins, ii, Hamm, 1830, p. 60. 


azurea, Gerstaecker, Linn. Ent., xi, 1857, P. 335. 
Hab. Ceylon. 


Genus ELASMA. ; 


Jaonnicke, Neu. Brot. Dipter. Frankfurt, 1867, p. 14. 


acanthinoideu, Jaennicke, loc. cit., p. 15. 
Hab. Java. 


Genus PACHYGASTER. Si 
d Meigen, Illig. Magas., ii, 1803, p. 266: Nemotelus, pt. Panzer: Sargus, pt. 3 
Fall.: Vappo, pt. Latr. 


rufitarsis, Macqnart, Dipt. Exot. Paris, Suppl. 1846, p. 57. 
Hab. Pondicherry. P 








- Genus Toxocera. 

Maequart, *Dipt. Exot. Suppl. iv, Paris, 1850, p. 44. — 
limbiventris, Macq, lót. oit., p. 45. e 

= Hab Java. d. M 

— Genus MASSICYTA. TAI us 

Ae ct R | x. s thu ET 


/ ^ Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 8. 
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ee: Hist. Nat. Ins. ii, 1764: Wirtea, pt. Scopoli: Woplomyia, Zeller, ` 
We 


barca, Walker, List Dipt. Ins. Brit. Museum, London, 1849, p. 530. 
7 Hab. China, 


*— &Aratas, id. ibid., P. 532. 
* apicalis, id. ibid., Part v, 1854, p. 53. 
Hab. North China. 


—.  » Wutatius, id. ibid., 1849, p. 532. 
| Hab. Malacca. 


. solennis, id., Ins. Saunders. Diptor. London, i, 1856, p. 79. 
— Hab. India. " 


inanimis, id., Trans., Ent. Soc. London, iv, 1857, p. 121. 
Hab. China. 

viridans, Wiedom., Auss. Europ. Zweet, Ins., ii, Hamm, 1830, p. 66. 
Hab, Bengal. 


minuta, Fabr., Entom. System., iv, p. 268. 
Hab. 'Tranquebar, Madras Pr. ` 


pusilla, id. ibid., p. 271 E » 
Hab. Tranquebar, Madras Pr. 


-o rufipennis, Macquart, Dipt. Exot. Suppl. . Paris, 1855, p. 42. 
e . Hab, South China. 


flavoscutellata, V. der Wulp, Notes Leyd, Mus. vii, 1885, p. 60 
‘Hab. Java. 



















Genus OpoNTOMYIA. . 


Lex. Meigen, Klassific. i, 1804, p. 123: Stratiomys, pt. apud V. der Walp. 

` vn Wiedem., Analect. Entom.: Macquart Dipt. Ezot. Suppl., iv, 1850, p. 48. 
| . Hab. Bengal. 

| ` vg Macquart, Dipt. Erot., Suppl., ii, Paris, 1847, p. 16. 

ev yere. D 

ratiomys) Walker, List Dipt. Ins. Brit, Mus., part v, London, 1854, p. 53. 
ya. 


i f. € der Walp, Notes — Sw vii, 1885, p. 62. 
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A Genus CawPEPROSOPA. 


Macquart, Dipt. Eent, Suppl., iv, 1850, p. 46. 


flavipes, Macquart, loc. cit., p. 46. 
Hab, Java. 


munda, Osten-Sacken, dnn. Mus. Civ. Genova, 1881, p. 409. 
Hab. Sumatra. - 





Genus CrrysocHrora. 
Latr. Fam. Natuur., 1825, Macquart : Sargus, pt. 























5 baocoides, Rondani, Ann. Mus, Civ. Genova, vii, 1875, p. 454. : 
Hab. Sarawak. 
vitripennis, Doleschall, Natwur. Tijdschr. Nederl. Indie., x, 1856, p. 408. 
Hab. Java, 
e Genus Microcuryza. 
Xx: Loow, Verhandl. K. K. x. b. Gesellsch. Wien, 1855, p. 146 : Sargus, pt. 
be * - gemma, J. Bigot, Ann. Soc. Ent. France, e ix, 1579, p. 231, 
de Hab. Ceylon, 
Genus TRICHOCH ETA. 
J. Bigot, Ann. Soc. Ent. France, (5) ix, Bullet. 1878 p. xxii, et errata. 
nemoteloides, id. ibid., p. xxii. e 
, Genus RAPHIOCERA. 
.  Macquart, S. à Baf. Dipt., i, 1834, p. 253. s 
= spinithorax, Macquart, Dipt. Eet. Suppl. ii, Paris, 1847, p. 17: Stratiomys bili- 
. neata, Fabr.: Clitellaria bivittata Wiedem. : E EE o Ge? 
, x Hab. Java. - > — 
2 > = e — Genus. P'rECTICUS,. dë > : i ‘Ste M * A 
` Leer, Verha LR s b Gel, Wn, v 1985, 1 ES ts | 
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australis, Sohitien Mabara Selim, ADOD Gë äi | — = 
Hab. Nicobar Islands. — 


| illustria, id, ibid., p. 65. e 
$ Hab. Nicobar Islands. 


apicalis, (nom. bislectum), V. der Walp, Notes Leyden Museum, vii, 1885, p. 62. 
EC Hab. Sumntra, Borneo, 


brevipennis, V. der Walp, loc. cit., p. 63: Sargus id. Rondani, Ann. Mus. Civ. 
Genova, vii, 1875, p. 454. 
Hab, Borneo, Java. 


n. latifascia, V. der Wulp, loc. cit., p. 64 : Sargus, id. Walker Journ, Proceed. Linn. Soc. 
* London, i, 1867, p. 110, 













S J Hab, Borneo, Java. 

E - E Genus SaARGUSs. 

v^ Fabr. Entom, System. Suppl., 1798, p. 566: Rhagio pt. Schranck : Nemotelus 
pt. Degeer. 


gemmifor, Walker, List Dipt. Ins. Brit. Mus. iii, London, 1819, p. 516. 
Hab. Sylhet, Assam. 


tenebrifer, id. ibid., p. 517. 

Hab. China. 
— gurifer, id. ibid., v. Suppl. i, London, 1854, p. 96. 
= Hab. India, China, 


hs luridus, id. Journ. Proceed. Linn, Soc. London, i, 1857, p. 8. 
| Hib. Singapore. d 





inus, Fabr., Syst. Antl., p. 258: V. der Wulp, Notes —— Mus. vii, 1885, p. 65. 
ab. Bengal; Java. 


, Wiedem., Analect. Entomol., p. 31. 





"Maoquars, Dipt. Bea, Suppl, v, Paris, 1855, p. 16. 
Tav. China. 


, id. wid. 1856, p. 110: Ptecticus id. V. der Walp. 
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rufus, Doleschall, Naturk. Tijdschr. Nederl, Indie, xvii, Batavia, 1858, p, 83. 
Hab. Amboina, — 


forruginous, id. ibid., p. 83. 2 
Hab. Amboinn. 

formicmformis, id. ibid., xiv, 1857, p. 403: Sarg. metallinus, V. der Walp, 
Hab. Amboina. 


leoninus, Rondani, Ann. Mus. Civ, Genova, vii, 1875, p. 454. 
Hab, Sarawak. x 


brevipennis, id. ibid., p. 454: Ptecticus id., V. der Walp. 
Hab, Sarawak. 


letus, V. der Wulp, Votes Leyden Mus. vii, 1885, p. 66. 
Hab. Sumatra. 


rubescens, id. ibid., p. 67. 
Hab. Gorontalo. Y 


Genus CHRYSOMYIA, 
Maequart, S. à Buf. Dipt. Paris, 1834, p. 262 : Sargus, pt. ot Nemotelas, 
pt. Degeer., 


flaviventris, Wiedem., Analect. Entom., p. 31: Sargus id, Macquart, Dipt. Exot, : 
Microchryza id., Ost.-Sacken, 1881. 
Hab. India, Java. 


affinis, id. ibid., p. 31: Sargus id., Macqnart, Dipt. Ezot. 
Hab. Indin. 


Genus “Evpmera. 


Wiedem., Auss. Europ. Zweijfl. Ins. Hamm, 1830, p. 43: Hermetia, pt. 
| ta, Wiedem., loc. cit., p. 45 : Hermetia, id. Fabr., Syst. Antl. p. 63: Herma- 
E, (vel cingwtalis,) Guerin, Icon. Regn. Anim, p. 649. 
pus, Amba «xvi 





Family NEMESTRINIDI. TM. 


J. Bigot, adhuo ined.: Nemestrinidm, Macquart, S. à Buff. | ipta 
|». 1834, p. 370: dimi e Je Latr.: N r 
Faun. Austr,, Flieg., i, 1862, Wien., p. 44 





ZW ee 








a," Wiedem., Analecta Entomol., 1824. | vae SF 


FER ^. 
— a = * 
irt javanus, Wiedem., loc. cit., 1824, p. 18. 
Hab. Java, 
| variegatus, Westwood, Cabinet of Orient. Entomol., London, p. 38. 


Family LEPTIDI. 


J. Bigot, adhue ined.: Leptides, Meigen, Syst. Beschr. ii, 1820: Leptidm, 
Westw., Introd. Entom., 1840: | Schiner, Faun, yis Fiieg, i, Wien, 
1862, p. 170. l 


Genus LEPTIS. 


Fabr., Syst. Antl, 1806, p. 9: Nemotelus, pt. Degeer: Rhagio, pt. Latr., 
Olivier, Walker. 


We s decisa, Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 15. 
94 — Hab. Malacca. 


WS  wniguttata, Ost.-Sacken, Ann. Mus. Civ. Genova, xvi, 1881, p. 422. 
Hab. Sumatra. 



















Genus HkLrowYIA. 


Doleschall, Naturk, Tijdschr. Nederl. Indie, xiv, Batavia, 1857, p. 402, 
Chrysopyla? pt. 


> ferruzines, Doleschall, loc. cit., p. 402. e 
MS . Hab. Amboinn. 


pne F Genus ATHERIX. 

Meigen, Illig. Magas., 1803, p. 271 : Rhagio pt. Fabx : Bibio, pt, Fabr. : Leptis, 
pt. Fabr., Fall.: Ibisin, pt. Rondani. 

ritarsis Doleschall, Naturk. Tijdschr. Nederl. Indie, xvii, Batavia, 1888, p. 92. 

sae, Bigot, Bull Soc. Zool. France, xii, Paris, 1887, p. 21. 

tab: Ceylon: 





— CHRYSOPILA. 


Dipt. Nord. ` P. A, aid Leptis, pt. Meigen: Rhagio, pt, 
; Ta , Walker : — —— pt. | 
nis 1 Walken Journ. Proosa: Linn, oe London, i, 1857, p. ug, 


w 
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— —  - lupina, Ost.-Sacken, Ann. Mus. Civ. 188 ; 
E Genova, 1, p. 420, 
uníguttata, id. ibid., p. 422. 
Hab. Sumatra. 
ferruginosa, id. ibid. p. 419 ; Loptis id., Wiedem. Zool, M. 
Ch Hab. Java. and N. Ceram. E f , 
E Ki insularis, Schiner, Novara Reise, 1868, p. 119. 
, : Hab. Nicobar Islanda, 


Es Genus SrRAGINA. 
Walker, Journ, Proceed. Linn. Soc. London, iv, 1860, p. 110, 


signipennis, id. ibid., vi, 1862, p. 8. 
Hab, Ternate. 


Family CYRTIDI. 


J. Bigot, adhuc ined. : Vesiculosidm, Bigot (olim) : Acrocera, Meigen, 1803 ; 
Acrocerid:m, Leach, 1819: Acrocerinm, Zetterst., 1842 : Inflato, Latr., 
1809 : Cyrtidm, Oncodinm, Rondani, 1846. 


Genus Oncopes, 


- 


Latr. Pracia, 1796, p. 154: Henops, Illiger, 1798, (alias Oggeodas.) 


vote, (Henops), Walker, Ins. Saunders, Dipt, London, i, 1856, p. 203. 
. Hab, India, T 
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XIL—Nafural History Notes from H. M.'s I. M. Survey  S'camer 
“& Investigator," Commander R. F. Hoskvs, R. N., Commanding— 
No. 25. The Vegetation of the Coco Group.—By D. Prats. 
[Received—Oct 23rd ; read —4th Nov. 18591] 
E § INTRODUCTORY. 
E Rs -The Cocos are a small group of, three islands, Table Island, Great 
id ` €oco, and Little Coco, lying about 30—45 miles north of Landfall Is- 
land, the most northerly of the Andaman group proper, in Lon. 93° 21° 
RE = Bs Lat. 13° 56’ to 14° 10’ N., and form one of the links in the island- 
GE chain that stretches — from Cape Negrais in Arracan to the 


~ — Islands off the western coast of Sumntra. 
EI . "The first link in this chain is Diamond Island, Lon. 94? 18' E., Lat. 


5? Bi: KO 8 miles south of Cape Negrais and 130 miles north-northzeast 
SÉ — Cocos; the next is the island of Pre , (not yet botanically 
Bex 


zated), larger than Diamond Island but smaller than the Great 

Coc 30. miles south-south-west from Diamond Island and 50 miles to 
| — rth of the Cocos. The gtrait between Diamond island and Pre- 
d — under 100 fathoms, that between Preparis and the Cocos 
som er " nat ov verthatdepth, The channel between the Great and the Little 
SEA t B0 fathoms, a depth not greatly if at all exceeded in the 
aty yee 1 a tho Cocos nnd Landfall. The next link in the chain 
Le And ioc roup proper, Sege: from about Lat. 10° 40° to 
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13? 45’ N. consisting of several large islands thnt are separated by straita 
and channels which, with the exception of n passage 30 miles wide 
and about 100 fathoms deep between Rutland Island and Little Andaman, 
are all very narrow and usually quite shallow. Further south we find 
in the same chain the Nicobar Islands; these, separated by wider inter- 
vals than the members of the Andaman Group nre, extend from 6° 45’ 
to 7° 15' N. Besides being wider, the passages between the individual 
islands here are much deeper and the main channels between the 
Andamans and Nicobars on the one hand, and between the Nicobara 
and Sumatra or the Nias Islands on the other, in place of being under 
150 fathoms deep, give soundings of 500, 750, and even 900 fathoms. 
There is, however, along the line from Little Andaman to the island of 
Simalu or to Acheen Head an undoubted ridge, for the floor of the Sea 
of Bengal to the westward 152,000 fathoms deep, and that of the Andaman 7 
Sea to the eastward is in some places nt as great a depth. Whether 
any portion of the now submarine sections of the southern,or Nicobars half 
of this ridge has ever been subaérial it is difficult to say but it seems 
likely from its present physiographical configuration that the most recent 
land connection must have been between the northern or Andaman half 
of the ridge and the adjacent Indo-Chinese district of Arracan. 

Table Island, the most northerly member of the Coco group, and 
lying 45 miles north of Landfall, is about a mile across and is rather 
longer than broad, with a considerable outlying islet, Slipper Island, 
at its north-west corner; southward, across a strait about two miles 
wide, lies the Great Coco some 9 miles long from north to south and 
about 23 across at the widest part.with several small islets off both its ` 
east and west coasts and witha very considerable outlying islet, Jerry | 


- — Tsland, at its southern extremity ; finally, some 6 miles south-west of j 7 
eg" "Great Coco, and 30 miles north of Landfall, is the Little Coco about 21 > 
—  — miles long from north to south and } to } a mile wide. e 
< — ? Through the kindness of Capt. Hoskyn, R.N., the writer, jn com- 


OPE pany with Dr. Alcock of H. M. I. M. “Investigator,” has been able z F 
= to visit the group on two occasions: On Nov. 30th and Dec. lst, 1889, | | 
— Oo o Table Island was examined. On Dec. 2nd, 1959, a naturalist's party, - 


TB which h the writer was privileged to join, landed on Great Coco and — 
D 3 ^ ama ied encamped on a small cleared bill in its north-eastern peninsula `  — 


e * A 
e » 
« 


antil Dec. 8th. From Nov. 14th till Nov. 23rd, 1890, a similar party, of Y 
me writer again was a member, was encamped on a sandy spit — 
ao “with coco-nut trees at the south end of the island; while be- ` ` 
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per Island, which at low-tide is not separated from the mnin island, are 
cleared on account of some cattle of which the lighthonse-keeper has 
charge. "Throughout the rest of the island, however, except for a few 
pathways that have been cut on account of the cattle, the jungle is very 
denseand uniform. Around a bay at the south side of this island as well 
as on the north const is a fringe of coco-nut trees. The height of Slipper 
Island is 110 feet; the highest point of Table Island proper is 150 feet. 
On the occasion of the visit referred to, tho eastern half of the island, 
where the jungle is as yet intact, was traversed from south to north; the 
northern and western coasts were examined ; the island was traversed from 
west to east along one of the cattle paths; the clearing was also examined 
for introduced weeds and escapes from cultivation. 
` On Great Coco Island there is a small clearing on a peninsula that 
forms the north-eastern extremity of the island, the site of an abandoned 
settlement which, some years ago, it was attempted to effect and where 
the writer was encamped during his first visit. Except at this point and 
on two or three of the more exposed cliffs and slopes on the western sea- 
* face of the island, which are only grass-clad, there is a uniform jungle 
from end to end of the island and from base to summit of the numerous 
more or less parallel steep ridges that compose it. The shore is fringed 
with coco-nut trees in quite a thin belt where the ridges that compose the 
island come close to the shore, and this fringe is broken here and there 
where these ridges end in abrupt headlands ; the belt widens however at 
the heads of the various bays and in two places in particular,—on the 
enstern side of the island along the bay that extends southward from the 
- north-eastern peninsula already mentjoned, as well as across the isthmus 
At Pi joining this peninsula to the main ialand and thenee along the northern 
e Boa end of the island to the mouth of the principal creck—again, on the 
j e western side of the island for half à mile or more northwards from the 








E — southern end—this belt of coco-nut trees is 100 yards or more in width. 
7" Where the beach meets the coco-nut belt there is an invariable sea-fence 

` ef Pandanus with other ordinary Indian Ocean littoral plants; this fence 
D | is generally less dense where the beach is composed of sand than when it 
ud : sists of coral shingle, Except on the very crests of the ridges, and 













- 
A 


J gometimes even there, and on the more expose 


- d wostern headlands, tho 
e forest is composed of very tall trees with below these a dense under- 


g owth; this undergrowth is particularly donse, owing to the number 
of c of ridges destitute of tall trees, and on the 
slopes of the western sea-face that are not grassy. It is also very dense 
liately behind the coco-nut belt especially if, as frequently hap- 
sli insensilly into the mudflats that characterise the 
of Ni mangrovo swamp. On the sides of ridges however, as 
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opposed to their erests, the under-jungle is not so dense, largely owing to 
the mass of creepers being carried up to the tall trees above, while on 
the neck of land that ‘connects the main island with the peninsula at tho 
north-enst corner, and on the narrow, more level tongue that forms tho 
south end of the main island and stretches towards Jerry Island, the 
jungle is rather opener and more penetrable than elsewhere. The 
height of the outlying north-eastern peninsula which probably at one 
time has been a separate islet, at least at high-tide, is 80 feet; the 
highest ridge of the main island has an elevation of 300 feet; the other 
ridges mostly reach from 150—200 feet. Jerry Island, the chief outlying 
islet off Great Coco, consista at the southern end of a low ridge 60 feet 
high with a vegetation quite like that of the ridges on the main island ; 
the northern half, however, consists of a level spit stretching towards 
the main island; this spit is composed of coral-shingle, aud though 
covered with coco-nut and other trees there ia only a sparse undergrowth 
within ita Pandanus belt. Between Jerry and the main island extend 
wide sandstone reefs on which the waves and currents have thrown up 
n small eyot of sand, coral-shingle, dead shells, and drift timber on which 
stranded fruita and seeds are germinating. The other-outlying islets call 
for no remark; all of them look like detached continuations of particular 
ridges and most of them have the vegetation characteristic of these. 
During the first visit daily excursions were made into the island to- 
wards the northern and eastern parts; the jungle was found to be so 
dense on the ridges and the level ground so difficult owing to the 
ramifications of a considerable creek, which, with its concomitant man- 
grove swamps, finds an outlet into the northern bay, that it was only 
on one occasion that the western coast was reached. It was im possible 
to do anything like justice to the interior ; still, the northern and north- 
eastern peninsulas, the northern half of the east coast, the north coast 
and abont two miles of the west coast at the north end were fairly 
thoroughly examined. During the second visit, profiting by the experi- 
ence of the former season, fewer attempts were made to force a passage 
in a straight line through all obstacles, and the edges of ridges—j gay 


Ke ipsissima e i i fall ided. The compass was 
DS d ma—were in particular carefully avoided. e compas 
- o discarded, no particular objective in the shape of a hill visible from 


‘the sea-shore was permitted to occupy the attention exclusively; the 
‘easiest rather than the shortest road was chosen as the route to be 
followed. In this way the island was erossed in four or five different 
—  Glaces, all, however, towards the southern end; the. west coast was 
lored for about fonr miles and the east const. examined northwards 
far a point reached when working in the opposite direction in ` 
sar. The ontlying isl , Jerry, was also examined. fairly 22: 
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Little Coco consists of several ridges the highest having an elevation 
of 200 feet. "The ridge jungle is much as in the other islands, but the 
level land is more largely composed of a basis of coral-shingle than is 
the ease in the other two islands and the undergrowth is not quite so 
dense as in the level land on Great Coco. The coco-nut fringe is qnite 
as uniform as in the Great Coco, but there is only one point,—at the head 
of a shallow bay in the middle of the west coast,—where the belt is as 
much as thirty yards wide, During his visit to this island the writer 
was able to cut his way from west to east across the highest ridge; to 
cross in another part along more level and frequently swampy ground ; 
to work through a lagoon that occupies the south-western part of the 
island, and to skirt the whole coast on two different occasions. 

The islands have all the physical features of the Andaman islands 
of the main chain as opposed to those of the Archipelago lying to the 
north-east of Port Blair; the rocks indeed recall at once those of Ross 
Island and of the shores of Port Blair in South Andaman. They are 
also equally like those forming Diamond Island, off the Arracan coast 
at the mouth of the Bassein river and, as in these localities, are best 
seen at points whore the inland ridges end in abrupt headlands or nre con- 
tinued as long reefs exposed wholly, or in part, at low-tide,* Sach reefs 
not infrequently rise into outlying islets. These islets are some distance 
from the main island, and are bare and rocky, or jungle-clad, according 


" to size and exposure, those off the west coast being all very bare. The 
e bays between the headlands are mostly wide and shallow, and are filled 
= up, except opposite the mouths of creeks, with an accumulation of coral 
| debris that becomes at times banked gp, causeway-like, between the shore 
A? and an outlying island; these causeways are in some instances becoming 
— — stocked with the mangrove-vegetation of the neighbouring creeks, 

2 —  — The floor of these shallow bays is remarkably flat and uniform and 













— — jp, at the sea-edge of the bay where the reef ends, generally rather 
— shallower than it is within, so that at low-tide each bay consists of a 
$ 2 long shallow pool, one to two feet deep, separated from the sea itself by a 
E: along low bank of exposed coral. The bottom of such a pool is usually 
t z covered by a close meadow of Cymodocea ciliata, but though this species 
T — 4s so ‘common there seems to be no other marine phanerogam present, 
— .. Alge, too, are remarkably inconspicuous, being of small size and very 
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Ac: Fa * For further notices of tho physiography of the islands the reader is referred 
AY D M esch Nat. Hist. Reports in Hoskun, Administration Reports of the Marine Survey 
B [ndi« 1889-90, pp. 14, 15; 1890-91, pp. 11, 12; where also notices of the faunn, 
articularly marino, will be fonnd. In Huma; The Islands of the Bay of Bengal in 
Vealhers, vol. ii, pp. 111—139, an account of these islands will also be found ; 


the c * hology of the group is exhaustively discussed. 
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scarce ; the only exceptions are Turbinaria ornata, which is fairly frequent 
both on the coral reefs and on the sandstone ledges; Padina pavonia, 
more common on the exposed sandstone reefs but less frequent on the 
coral than Turbinaria; and Sargassum ilicifolium, which is the only really 
common seaweed and which occurs in great meadows at the outer margins 
of the fringing reefs and sandstone ledges that are. exposed at low-tide, as 
well as in the deeper water beyond. 

Reefs such as those described are extremely common in all the 
islands of the Andaman and Nicobars groups that the writer has visited, 
and the marine vegetation is remarkably uniform in appearance as well 
as in specific constituents. On Car Nicobar, for example, as well as on 
Rutland Island, at the extreme south end of the Andaman main group, 
localities which the writer has visited on different occasions, it is 
hardly possible to detect a species not represented on the reefs of the 
Cocos. On similar reefs in South Andaman, however, a second species of 
Cymodocea, quite às profuse where it exists, bat more local in its occur- 
rence, has been gathered, and on a similar reef in Little Andaman large 
meadows of Halophila ovalis were found associated with those of Cymo- 
docea. The beach between such a reef and the Pandagnus sen-fence con- 
sists, so far as the writer's observations extend, almost exclusively of 
coral sand mixed with small shells or fine fragments of large shells. The 
heavy surf in such a bay as this breaks at the outer margin of the reef, 
and even at high-tide in rough wenther the swell is so weakened there 

: that the waves which break on the beach are not so heavy as to have 
any great erosive power. Indeed their effect appears to be on the whole 
accretive, for the sand that accumulates at the head of the bay becomes 

. — bound by Ipomma biloba, Sesuvium, Euphorbia Atoto, ete., the Pandanus 

E J fence encroaches on the beds of Ipomma; the coco-nut zone widens sen- 

wards, and behind it the first line of beach-forest, containing Terminalia, 

Hernandia, Erythrina, Pongamia, Stephegyne, Thespesia, and the second 

line of the same forest, characterised by Mimusops, Gyrocarpus, Pisonia, 

- — Ardisia, Cycas assert themselves in an area previously covered by the 

-  - tides. In certain situations, too, the true mangroves stall forward into 

TES ‘the tolerably quiet waters of these bays, while in a different but equally 















i habit of the former makes their positiou very secure ; the latter, 
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— effective manner, by sending up suckers from among its curious pith-like. 
* roots, Avicennia establishes itself upon the reef. The guyed and stilted ` 


— ee from the enormous area covered by its roots, must also be difficult to 
* Dunribrow.- (The process of land-making behind a fringing reef, either. 
andy flat covered with coco-nut trees, or as a mangrove swamp 
ading seawards, is well exemplified in, the two bays lying respec- 
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camp ; the effects are so like what must result if land were slowly rising : 
that it ia only after careful examination of all the conditions that one's 
mind becomes disabused of this specious impression. There is no 
direct evidence that the land is rising and, os will be evident on con- 
sidering what has been said above, there is no necessity for supposing 
thatit is. But though this is a very common type of bay, it is not 
the only type. On Great Coco, in some cases, and on Little Coco very 
generally a different stage may be observed. The shallow pools described 
as existing between the surf-built embankment at the margin of the 
fringing-reef and the beach, have in them many living corals that raise 
great rings which rise to almost the surface of the water in the pool 
at low-tide and, like huge lichens, grow peripherally till they meet and 
coalesce. The surf, too, breaks off pieces of greater or smaller size 
which are lodged in the pool behind, and by-and-bye become more or 
- less cemented together. In this way the whole of a pool becomes in time 
| completely filled up with growing coral and cemented blocks, and there 
are many reefs, especially on Little Coco, that are completely uncovered 
at low-tide, while small patches of similar reef are here and there seen 
that ordinarily the high-tides do not cover. The uniformity that the 
surfaces of some of these exposed reefs display is very striking. They 
are almost as even as a paved floor and are as bare and destitute of 
- — marine vegetation as they are of living coral. The edge of such a reef, 


Gët in place of being a fairly continuous embankment higher than the floor 
e of the bay behind, is now broken into hundreds of jagged gulleys through 
z which the wave-wash from the almost level platform tears its way back 
dë - to the deep water beyond the fringipg-reef. The main interest of this 
PE stage of the reef is less, however, from the present point of view, its 
M. ; actual physical condition than its effect on the vegetation of the shore. 

E (e d * Behind a coral bay like one of those first described, and which charac- 
D d terises a less advanced stage of the history of the fringing-reef, has gone 

















on a long and steady growth of land, with some shingle in it doubt- 
‘less, especially as one approaches the nearest ridge, but chiefly composed 
of coral sand with a thin coating of humus derived from the vegetation 
| jt has supported. The main force of the surf has for long been spent on 
Do o the onter embankment, and the force of the waves that at high-water 
| n | passed over its top has been so much diminished ere these reached 
SW . $he beach that there they did not act destructively, Now all this is 

|J — altered. At low-tide the force of the surf is still all expended on the 


"edge.o: ‘the reef, but as soon asthe water has risen so high that the edge 
— of the reef is covered, this force instend of being dissipated in the deeper 


: 8* pis MEE, ' a pool is accentuated as the breakers roll land ward across a reef 

E, qoc ightly as the shore is approached ; by the 
UN ;/hich the water shallows slig y ns the PP 3 OY 
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time the surf ceases to break on the edge of the reef practically its whole 
force rolls in over this even and slightly shallowing reef till it falls on 
the shore in huge erosive breakers that eat away the soil, so that Pandanus 
fence, coco-nut zone, and beach-forest all in turn disappear, and the 
waves at high tide grind on the prostrate stems of huge Mimusops, 
Ficus Rumphii, and Dipterocarpus trees, and undermine the roots of 
their old companions that are still standing but that the next storm will 
lay beside those on the beach. But this active denudation no more 
indicates a sinking of the laud than do the heightened reefs that cause 
the action indicate that the land has risen, and as direct indications either 
of rising or of sinking are altogether absent we must conclude that the 
islands are at present practically stationary. But it is interesting to 
find, as one does here, in adjacent bays, such diverse indications of the 
same condition. 

There are bays of a third type in the group, few in number, however, 
and of small size, in which the water is deep quite up to the beach; the 
sweep of the waves in these is extremely large, even when the sea outside 
is quiet, owing to the strong currents that prevail round the islands. They 
have all, as might be expected, rocky sides ; the beaches on which tho 
waves break are of sand, not shingle, and owing apparently to this ex- 
cessive sweep of the waves the Pandanus fence and coco-nut zone at the 
head of such a bay is a good number of yards away from the beach, a 
considerable sand-bank covered with Ipomea biloba, Vigna lutea and 
other sand-binding species, intervening between the limits of ordinary 
tides and the woody vegetation. 

The nature of the beaches behipd the numerous long, comparatively 
flat sandstone ledges, exposed at low-water and therefore not coral- 
EU covered, has yet to be noted. Such beaches are always of coral-shingle 

mixed with large shells, the pieces of coral being rounded or oblong and 
sometimes of considerable size. The most remarkable example of such 

e a beach in this group is that at the south end and south-east corner of 
È Little Coco where the sandstone reef is particularly extensive and where 
the south-west monsoon must break with singular force. This beach 

consists of an abrupt shingle wall, in many places 6 or 7 feet high, and 


yet not much wider at the base than twice its own height. Though very 


steep towards the sea-face it slopes more gradually at the back; behind 
it at this point there stretches a low flat tract of muddy land not much 
higher than the reef itself, covered by a dense jungle of Hibiscus tiliaceus, 
Vitex Negundo, Leea, and similar shrubs; but with few trees, the whole 
onded with tangled r | Cassytha. The Pandanus fence is here 
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as the defence seems, this shingle beach completely prevents sagte 
though at the same time accretion is probably very slow. In the case 
of the highest and most advanced coral reefs usually the same shingle” 
beach occurs; from which fact we might conelude that as the initial 
stage of any fringing-reef must have been that of a simple submerged 
sandstone ledge of greater or less extent, we see here the original shin gle 
beach, thrown up where this ledge originally became subaérial, to which 
the waves have eaten back over the present raised reef until all the 
sandy soil formed during the earlier ‘embankment and pool ” stage has, 
with the vegetation it supported, been swept into the sea. This shingle 
having been reached the erosive action has been checked, and the surer, 
if slower process of shingle accumulation has been initiated or, at all 
events, renewed. From this account of these bays it will be seen that 
the fringing-reef exhibits in some parts a phase more advanced than it 
exhibits in others. But it does not therefore follow that these more 
advanced “ platform” portions are older than the earlier “ embankment 
and pool” portions. They cannot, in one sense, be so old, for we must 
suppose that all these reefs commenced contemporaneously, and the 
“embankment and pool” reefs are still growing, whereas the “ platform "’ 
reefs have now no living coral. The different stages therefore merely 
indicate that the sandstone reefs running out from the headlands in 
which the various ridges end are in different parts of the islands situated 
at different depths, and the condition of the reefs indicates that the 
sandstone ledges are shallower, and that deep water is further from the 
shore towards the south than towards the north end of the islands. At 
quite the southern extremity of Little Coco bare sandstone reefs, too 
shallow for the growth of a*coral fringing-reef, stretch away south- 
eastward in much the same way as the well-known Alguada reefs extend 
southward off Cape Negrais. On the east coast of Little Coco are high 
coral reefs exposed at low-tide, fringed by a coml-shingle beach, while 
i towards the north end of the island are similar high reefs fringed by a 
| shore of sandy soil which, with the beach-forest growing on 1t, 15 being 
washed away by the sea, On the west coast, where the reefs are high, 
and, though still in the “ pool" stage appear from their jagged edges 
à to be approaching the “ platform " stage, a line of low sand-dunes, per- 










ene the highest development of the epoch of sand-accretion, have been 
E o th wn up; these at present protect the shore and have actually closed 
* ` up, at the south-west corner, the mouth of & mangrove-ereek. 
` Kee ~- Similarly, in Great Coco, near the southern extremity and between 
—— atin dala. and Jerry there is a large bare sandstone reef which ex- 
— TS MEM t . he 
bits very well the arrangement and dip of the strata ; further upt 
Ee puis tion is going on, still further north the site of a beach- 
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forest is being composed by accretion, while at tho north end à mangrove 
forest is invading the sea. The west coast of Great Coco is more or less 
"rpcky and abrupt, for nearly the whole extent of the island. 
No denudation is taking place in Table Island, the shores of which 
rise rather abruptly from the beach in most of its circumference, though 
there is a bay at the north side looking towards Slipper Island that is 
fringed with Pemphis acidula and has a small flat space immediately 
within its Pandanus fence, 
When the beach between the reef and the Pandanus sea-fence 
consists of coral sand it is usual to find outside the jungle proper a belt 
of Ipomma biloba, at times covered with parasitic Cassytha ; where it is 
composed of shingle Ipomma biloba may also occur, though it is more 
usual to find its place taken by Ipomma denticulata. Along with these 
Ipomoas occur Euphorbia Atoto and, less frequently, Sesuvium Portulacas- 
frum. Usually just within these occurs the common sea-face jungle- 
fence of Pandanus, Sophora tomentosa, Cwsalpinta Bonducella, Tournefortia | 
argentea, Desmodium wmbellatwm, Premna integrifolia, Clerodendron inerme, 
Colubrina asiatica, Canavalia obtusifolia, Vigna lutea, Guettarda speciosa, 
Allophylus Cobbe, etc., and then, particularly if the beach is a shingle 
one, as trées in the same zone, Irora brunnescens, Terminalia Catappa; very 
common, Stepheqyne diversifolia, Thespesia populnea, Hernandia peltata, 
Erythrina indica, Pongamia glabra, Ficus Rumphii, Barringtonia speciosa, 
Gyrocarpus Jacquinii, ete., with a thin line of Cocos nucifera growing up 
slantingly beneath these and stretching their crowns seawards as if in 
search of light. Where the beach is sandy the sea-face jungle makes n 
less dense hedge, and within it lies & flat space of sandy soil with a grove 
of Cocos nucifera, stretching back from 10 to 100 yards to where, usually 
on lower and muddy ground tunnelled by Cardisoma and other land- 
cribs, commences a dense jungle that shades off almost insensibly into the 
vegetation of a trae mengrove-swamp. ‘The sand beneath the coco-nut 
trees in these groves is covered in Great Coco by a close s ward of Thuarea 
sarmentosa, with here and there patches of Ipomma biloba, clamps of 
Tacca pinnatifida, or large examples of Crinum asiaticum and Cycas Rum- 
|. phii, and with patches of Eranthemum here and there beneath these. 
_ he more rocky portions of the coast have in the sea-face jungle-fenee 
ss described above some other species that do not seem to care for sand or 
. ^. single, such as: Hidiscus tiliaceus, Tabernrmontana crispa, Desmodium 

| te Derris uliginosa, Pluchea 
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is very characteristic, more so than the trees, consisting of Cusalpinia 
Nuga, Capparis sepiaria, and, very largely, of Pisonia aculeata. In 

the more muddy soil which occurs on the outskirts of the mangrove- 
&wamps other shrubs and creepers occur; such as Leea sambucina with 
stilted roots like the mangroves, Cynometra ramiflora, Hibiscus. tiliaceus, 
Flagellaria indica, Mucuna gigantea, remarkably common, Sarcostigma 

edule, Plecospernum andamanicum, Antitazis calocarpa, Salacia prinoides, 

which extends also into the swamp proper, Acrostichum scandens, ete. 

Not infrequent in such situations, when there is no high forest over- 

head is Vitex Negundo which is particularly common on Little Coco. 

In this muddy tract the tall trees remain much the same as in the 

drier area just behind the beach. Further inward the vegetation is that 
characteristic of a true mangrove swamp, Bruguiera, Ceriops, Rhizophora, 
Aegiceras, Avicennia. The Avicennia, strangely, does not appear to be 

LO common in many of the creeks, though there is one creek, on the east 
* side and near the south end of Great Coco, in which it is the prevailing 
tree; except indeed for a few Bruguiera gymnorhiza trees along the 
open channel of the creek, the whole swamp consists of Avicennia 
"Toe officinalis with thousands of its curious roots protruding through the 
| mud and water as described already in a former paper (J. A. S. B. 





re vol, lix, p. 272) ; considering the situation and loose structure of these 
E roots, which are of the consistence of solah-pith, there seems every pos- 


— ^ sibility that they are concerned in the process of transpiration ; the lar 
` rea covered by the roots of each tree must also afford great stability to 
Pr, a species which affects, as this one does, the situation of the mangroves 
| without having their stilted roots. * In this particular swamp each tree 
was loaded with the climbing form of Salacia prinoides and, as the latter 
happened to be in flower at the time of the visit, the fcetid nature of 
the atmosphere experienced may be imagined, a 
—  — Between the headlands, in most cases, a choked-up creek is to be 
found; generally this extends but a short way into the jungle, though 
— sometimes it winds about on the level ground for a considerable distance 
—— asa mangrove-swamp. In two places the creeks on Great Coco are 
JA apparently open at all times to the tide; the chief creek is that which E 
— — debouches at the north end of the island. There are no open creeks in 
— he other two islands, though at the south-west corner of Little Coco 
— what has been a creek of considerable extent is now converted into 
— alarge lagoon by a broad bank of sand having been blown and beaten 
upt y the south-west monsoon into a firm embankment across its former 
Sca oe 
. Ont ndide s the trees aft much the same, as to species, as on the 
zround, except that the Miliusa which is common below is scarce 
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there, and the Gyrocarpus is rather uncommon. The Mimusops too, is 
not so abundant on the drier ground. The Pandanus, however, espe- 
cially on the western side of the islands, ascends to the tops of the 
ridges and along with the Capparis sepiaria occurs Capparis oxyphylla 
(C. tenera, var.), the other common creepers being Lygodium flexuosum, 
Abrus precatorius, Mezoneuron en neaphyllum, Mucuna pruriens, Thun- 
bergia laurifolia, Dioscorea (two species), Calamus (two species) ex- 
ceedingly abundant and making an almost impassable cane-brake es- 
pecially on the crests of the ridges ; Pederia fotida is another common 
creeper, as also is Modecea cordifolia. The jungle with which these 
are associated contains, besides the shrubs met with on the lower 
ground, thickets of Cyclostemon assamicus and other Euphorbiaceous 
shrubs, Alsodeia bengalensis, Glyptopetalum calocarpum, Grewia (two 
species), Diplospora singularis, Ficus (several species), ete. On one 
hill, in Great Coco, there is a limited patch of bamboo-jungle, the 
species being a Dendrocalamus, probably a variety of D. Strictus. This 
species also occurs on Table Island, where flowering specimens were 
obtained, and at first there seemed to be room for doubt as to whether it 
might not have been introduced on the lighthonse-island, though certainly 
it only occurs there in the untouched jungle and no examples exist in the 
clearing. The presence of the same species, however, in quantity, in the 
interior of Great Coco, on a hill which it is hardly extravagant to sup- 
pose had not been before ascended by any one, may be held to dispose 
finally of the doubt. Among the features of the jungle on exposed sea- 
slopes that are not grass-clad must be noted the presence in quantity, be- 
sides the other creepers found on tht ridges, of Ipom@a palmata, Ipomea 
grandiflora and Convolvulus parviflorus, the latter a particularly charac- 
teristic species on the west coast. The herbaceous undergrowth consists 
of Oplismenus compositus, Cyperus elegans, and a few other sedges and 
grasses in local patches or as stray examples; in places also occur patches 
of Alocasia fornicata, Calanthe sp. (apparently C. veratrifolia), Dracena 
spicata, Desmodium laxiflorum; in one place nearly in the centre of the 
island, some plants of Urena lobata (this species does not occur in the 
clearings of either island and cannot here be looked upon a weed in- 
troduced by human agency); in the drier parts considerable quantities 
of Acrostichum appendiculatum; along the sides of dry torrents a good 
deal of Adiantum lunulatum ; and in one or two damp, flat spots Cerato- 
pteris thalictroides. x 

 — On Table Island the west side has been artificially cleared and it is 
impossible to say that it ever has been jungle-covered, but several of the 

hendlands on the west side of the Great Cboo, as has already been men- 
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however, on the Little Coco. The principal grass on these slopes, and 
throughout the two clearings as well, is the very uninviting Andropogon 
contortus, mixed with a small amount of Ischamum ciliare; besides these 
there is some Cyperus polystachyus, and in the clearings of both islands 
Eleusine indica in tufts, with here and there a little Panicum colonum. 
In Table Island, though not in Great Coco, Eleusine egyptiaca and Panic- 
um Helopus have also become established. In this connection it should 
be mentioned that Thuarea sarmentosa, which is the common sward- 
grass under the coco-nut trees of Great Coco, is very rare in Little Coco; 
the only spot where the coco-nut zone is there of any width has Ischamum 
anuticum growing throughout it in abundance; in Great Coco Ischamum 
muticum is rare. 

On the low ground the epiphytes in the taller trees are two species 
s of Hoya, Scindapsus officinalis, Dendrobium secundum (the only common 
light-loving orchid, which is particularly com mon on trees of Heriliera 
litioralis, etc., about the mouths of creeks), Davallia solida, Polypodium 
(Niphobolus) adnascens, and Polypodium quercifolium, There is a great 
absence of epiphytes from the trees growing in the interior, the ferns 
mentioned are in particular confined to the trees nearest the sea. Inthe 
.muddy ground bebind mangrove-swamps there are on the stems of 
, Cynometra and other trees, great numbers of an orchid that proves, on 
having been flowered in the Calcutta garden, to be a Dorites with violet 
flowers ; apparently, however, it is only a variety of D. Wighti. l 
Perhaps a better idea of the vegetation of the islands may be ob- 
tained if extracts from the writer's notes, enumeratjpg the species met with 
in particular localities, be given. Of &hese onligco; opre selected, illus- 
trative, as far as possible, of different kinds of soil and of diverse situa- 
tions. From these it will be seen that any attempt to divide the forest 
into distinct zones and regions is attended with difficulty, since the 
various forests— Mangrove, Beach, Mud-jlat, and Dry-ridge jungles—merge 

into each other on every hand. 
—— ^. In crossing the island on the drier level ground near the south 
` 2 end of the island one finds after the belt of coco-nuts, which is there 
about 100 yards wide on the western side, a jungle at first not very 
dense of Canarium commune ; Aglaia andamanica; Miliusasp.; Gy FO e 
Jacquinii, very common ; Mimusops littoralis, the most common tree, with 
often great masses of Hoya, and near the sea with Polypodium gueret- 
ES Inm :nhvtes—all the Mimusops here is uniformly dying back in 
A — ER lookin uch more like B. mala- 

E the topmost branches; Bombax sp., looking m SCH, ‘Ged bv K 

Un i oes im as to leaves than like the Andaman species identi y Kurz 


LI ES with B. insigne ; Dracontomelun?sylvestre ; Spondias mangifera; Semecarpus 
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dendron anfractuosum, ete. Under the Cocos nucifera on the sandy soil a 
sward of Thuarea sarmentosa with patches of Ipomma biloba and with a 
quantity of Zranthemum succifolium ; further inland there is a dense 
undergrowth of Glycosmis pentaphylla ; Ardisia humilis ; Ficus brevicuspis 
and Ficus Daemonum ; Alsodeia bengalensis;  Glyptopetalum calocarpum ; 
Cyclostemon assamicus; eltc.—covered with a mass of Pisonia aculeata ; * 
Cesalpinia Nuga ; Capparis sepiaria ; Mucuna gigantea, less common here 
than on muddy soil; Calamus sp., not very common ; Sarcostigma edule ; 
Antitaxis calocarpa ; Derris scandens; Thunbergia laurifolia ; Dioscorea, 
two sp.; Vitis pedata, very common; Acacia rubricaulis, often, Of sub- 
herbaceous plants may be mentioned Dracæna spicata, it is, however, less 
common on level ground than on the ridges. Further on were met with 
Cynometra ramiflora, with occasionally Dorites WigAtii epiphytal, but less 
commonly so than where the soil is moist and muddy; considerable & 2 
quantities of Leea-sambucina ; Sterculia villosa, as a small tree ; Stephegyne 
diversifolia, though rarely ; Artocarpus Gomeziana ; Terminalia bialata ; 
some Siphonodon celastrineus ; Oroxylum indicum ; and, as the opposite side 
of the island is approached, Crotonsublyratus ; Hernandiapeltata ; Stereulia 
rubiginosa; Terminalia Catappa ; Erythrina indica ; and the Pandanus sen- 
fence. Just before reaching this coast-zone a single example of na: 
stemless palm (Livistona sp. f) was met with; another example of this 
was obtained on the hill where the 1889 encampment was made at the 
north-east corner of the island. In eutting a path across the island at 
another point a level sandy tract was reached on which for several hun- 
dred yards grew nothi»e except young Gyrocarpus Jacquintt, 
Crossing at pers fottwhere n*ridge had to be passed it was found 
that much of the flat land behind the coco-nut zone was taken up with 
a jungle of Gyrocarpus Jacquinit, Macaranga Tanarius and Mallotus 
——  andamanicus to the exclusion of other species ; but even as far as the 
E m base of the ridge meny fruits of Cocos nucifera that had been floated 
inland during the rainy season, when the whole of this level tract is 
evidently water-covered, are germinating freely and some coco-nut trees 
that have reached the light have begun to bear. On the ridge itself it 
dense jungle prevails, much matted, especially along the crest, with 
creepers; the chief of these is Thunbergia laurifolia, the others: being 
EROR corea sp.; @apparis sepiaria and Capparis tenera. ; Derris uliginora € ie 
- Anodendron paniculatum ; Abrus precatorius and A. pulchellus ; Calamus; ` ,— 
 Padiria fetida ; Modecca ; Trichosanthes palmata ; Porana spectabilis ; a E 
Mttle- farther along the the flat land at its 
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menus. The eastern side of this ridge had no flat land between it and 
the sea and was rather more open, the tall trees and creepers were much 
as on the west side, with the addition of Argyreia tilimfolia and A. 
Hookeri; large masses of Erycibe paniculata, which is here always a 
heavy dlimber and not shrubby; and among the nndergrowth with the 





| - addition of Olaorylon sp.; Coryphasp.; and near the shore Blachia anda- 
manica; Pluchea indica; Cnesmone javanica, On bare isolated rocks 
Ka lying well out on the reefs, and never covered completely by the tide, the 


species found are always Fimbristylis sp.; Cyperus pennatus; and Hor, 
haavia repens. The same species also occur on bare rocky patches of the 
const all round the island but especially on the west coast. Other 
species associated with these in such situations are Desmodium polycar- 
pon; D. triquetrum; Blumea virens; Vernonia divergens; V. cinerea; 
= Pluchea indica, etc. 
The isthmus aniting the outlying peninsula at thenorth-east corner 
with the main island has, mixed with the eoco-nut trees occurring there, 
` n sparse forest of Mimusops and Dipterocarpus, with an undergrowth 
towards the north coast almost exclusively of Macaranga Tanarius, to- 
wards the south almost entirely of Dodonwa viscosa, though here and 
there on hummocks of soil as opposed to sand, are other trees, like 
Oroxylum indicum ; Hoeterophraqma adenophyllum, etc. Among the her- . 
—* baceous species here the most noteworthy is Awrsomeles ovata, the only 
Labiate on the islands, which is, however, at this particular spot, very 
plentiful. On the coast of the north-east peninsula Physalis minima 
is a common species, it occurs, however, in similar situations here and 


m there on both the Great and the *Little Coco; on the slope above 

d * ‘Strobilanthes phyllostachyus ia gregarious and plentiful, as it likewise is 
(om E — end of Little Coco in a similar situation. 

EY. Asan example of the vegetation of level ground, where the soil is 


EE instead of sand, the north end of Jerry islond may be deseribedy 
J Here on the beach is a dense thicket of Pemphis acidula ; behind this, 
e — examples of Pandanus odoratissimus ; many Scevola Kenigii ; some 
En Tournefortia argentea and Sophora tomentosa bushes ; many coco-nut trees; 
A E: much Cwsalpinia Bonducella. Behind this sea-fence the shingle is cover- 
s, | ed with a mass of Ipomea biloba, n striking contrast to what occurs at 
At ode capa corner of the island where the shingle has I. denticulata 
o onbyc SES trees on this shingle are Terminalia Catappa, Cocos nucifera, 
P AV Twora brunnescens, Guettarda speciosa, Macaranga Tana- 
e littoralis, Gyrocarpus Jacquinii, Hernandia peltata. Be- 
| the only herbaceous vegetation consisted of a few 
— ; the tubers of these brought to Calentta have 
ous leaves that shew the species to be nearly 
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related to, but probably quite distinguishable from, A.  bulbifer and A. 
tuberculiger, the two species hitherto known which exhibit this character, 
The east side of thisisland has outside the Pandanus fence, which is 
there about three times as broad and thick as on the west, a belt of 
Thespesia populnea and Guettarda speciosa, with patches of Pemphis 
acidula and Clerodendron inerme, and some trees of Cordia subcordata 
and Champereia Grifithiana as well as a few thickets of Vitex Negundo 
and Desmodium umbellatum. \ 

The sandy isolated spit on the reef between Great Coco and Jerry "mon 
Island is not covered even by spring-tides—it is about 70 feet long from \ 
north to south by some 30 feet across, and at the time of the writer's \ 
visit there could be counted on it (mostly near the east side, and towards 
the south end) about a dozen germinating coco-nuts; three seedling 
Hibiscus tiliaceus, a seedling Thespesia, some seedlings of Gyrocarpus, four 
seedling Mucuna, two seedling Erythrina, six seedling Carapa moluccensis, 
one seedling Barringtonia speciosa, one seedling Entada scandens, some 
young Ipomea biloba, and one young Cynometra, with two or three other 
species not recognised, 

In general features Little Coco so greatly resembles the other 
islands that it is unnecessary to deal with it in detail. The chief 
feature is perhaps the great abundance of Corypha elata and Siphonodon 
celastrineus; still both species were met with, though sparingly, on the 
Great Coco. i 

Before concluding, however, this general account of the vegetation of 
the islands the two fresh water accumulations deserve to be more parti- 
cularly noted. "That on the Great Coco consists of a small lako in the 
narrow neck of land that joins the outlying north-eastern peninsula to 
the rest of the island. This lakelet is about 300 yards long and hardly 
100 yards wide, with its longer diameter across the isthmus. Its depth is 
alittle over 3 feet; # is uniformly deep from side to side and from end 
i ` to end, with a hard, even bottom. At either end it is only separated from 

| the sea by some 80 to 100 yards of shingle bank, and it seems difficult 

to understand why the water it contains does not ooze out, and how it 
is that it is unaffected by the adjacent salt water, since the bottom of 
4he lake is lower than the point reached by the waves that beat up on 
the single beach, if not actually lower than the level of the highest tides. 

- {The bottom seems to be no more than the floor of what has formerly 
been a shallow bay on the fringing-reef, and the shingle banks — 
separate it at either end from the sea scem to be nothing more d ; 

J nltimate embankments that would result when the causeways con cting . 
 entlyiog isleta with the main island at® so enlarged by accretion as to- 


243 
D uv. = 22. ei å 


` enen to be covered by the tides. This postulates that the present out- - 
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-lying north-eastern peninsula had originally been detached from the 
‘main island and, being an islet of considerable width, that a canseway, 
ultimately becoming an embankment, has been thrown up by wave-action 
from each of the twoadjacent bays. Soil washed down from the adjacent 
slopes during the rainy season has in the form of fine silt closed up the 
porous shingle banks at either end till these can now retain the fresh 
water within them and prevent the percolation of sea-water from with- 
out. To the east side of this lake there is a small flat meadow covered 
with Kyllinga and Fim lis along with some Cyperus polystachyus but 
very little grass. Whether this meadow was originally a naturally bare 
patch or is only part of the clearing made in connection with the 
abandoned settlement on the adjacent hill it is difficult tosay. If, how- 
ever, it waa artificially cleared, it is unlike the rest of the clearing in 
this, that no woody jungle is reappearing in it now. At the time of our 
visit a number of snipe frequented the meadow. Close to the edge of 
~ the lake is a continuous belt of Hygrophila quadrivalvis ; within this, and 
extending into the water, is a belt of Polygonum all round the margin of 
the lake; inside'the Polygonum float large matted patches of Panicum 
Myurus. Here and there are patches Limnanthemum indicum ; there 
is also a considerable quantity of Nymplhea rubra. The ordinary white 
Nymphea Lotus, so common in similar spots in the Andamans, is not 
present, a circumstance which inclines one to think that this red water- 
lily may have possibly been introduced during the attempt to settle in 
- the island. The water is quite potable and apparently wholesome ; 
neither Chara nor Zanichellia is present, perhaps the water is rather 
deep for these. ES 
Very different in many respects is the lagoon on Little Coco 
whichis simply a mangrove creek that has been banked off from 
the sea by a small sand-dune having been thrown up across its mouth. 
It is not more than 14-2 feet deep anywhere, wish alsoa level but at 
the same time 2 softer bottom than tho Great Coco lake, and this bot- 
tom is covered uniformly throughout by a meadow of Ohara mixed with 
Zanichellia, Here the water, though perhaps potable on an emergency, 
and though used by native craft that call in for it, is slightly 
brackish, and the lake is fringed throughout by Bruguiera, Lumnitzera, 
de Ceriops, Avicennia, etc., while clumps of similar mangrove trees occur 
‘ | throughout it. Ita area is considerably greater than that of the Great 
Goen lake, for it is about a quarter of a mile long and a furlong across 
P e the widest part; it was haunted at the time of our visit by teal. 
— iously enough, Panicum Myurus does not occur, its place being 
taken by Paspalum scrobiculat@m which floats in great patches at its 
. mouth-western corner. There is no Limnanthemum and the Nymphea 
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present is, as in the Andamans in such situations, the common N. Lotus 
and not, as in the Great Coco, the red-flowered variety. On the banks 
and extending into the water are considerable beds of Scirpus subulatus 
which does not occur in the other lake. Here on the other hand there 
is neither Polygonum nor Hygrophila present. 

Beyond the coco-nuts the vegetable products of the island can 
hardly be very highly assessed. Mimusops littoralis (Andamanese 
Bullet-wood) is common and so is Lagerstremia hypoleuca (Anda- 
manese Pyen-ma); Ptercarpus indicus (Padouk) is rare however; and 
even of second- or third-rate timber trees such as Diospyros Kurzii (Zebra- 
wood); Dipterocarpus sp. (Wood-oil trees) ; Heritiera (Sundri) ; there is 
no great quantity; the only bamboo found (Dendrocalamus strictus VAR P) 
is not very valuableand is not abundant ; while the only abundant natural 
grass (Andropogon contortus) is so wuninviting that the cattle on the 
island prefer eating Pandanus leaves to grazing it. 

In the subjoined list of the species obtained during the two visits 
(which must not, however, be considered complete, thongh it may safely 
be assumed to be representative of the vegetation of the islands), it will 
be seen that a number of species are undetermined. As a matter of fact 
they are probably mostly species hitherto undescribed, but owing to the 
shortness of time at the writer's disposal, and owing to both the visits 
being at the same season of the year, it was impossible to obtain com- 
plete material of these, and it has therefore been impossible to prepare for 
them specific descriptions. In some cases roots or seeds of these have 
been brought to Calcutta and are now in cultivation there, so that their 
identification will, it is hoped, only 5e a matter of time. 

In presenting this list the writer wishes to acknowledge much kind 
assistance received by him in its pape as regards Phanerogams, 
from his friends Mr. W. B. Hemsley, F. R. s., who has kindly com- 
pared a number of theenore critical specimens p Kew ; Mr. J. F. Duthie, 
F, L. 8., who kindly assisted him in naming the grasses, and Mr. J. S. 
Gamble, F. L. S., who examined the solitary bamboo; and as regards 
Oryptogams, Zo? Dr. G. King, F. R. 8, who kindly assisted him in 
determining the Ferns; Mr. G. Massee, F. 1. 8, who, through the good 
offices of Mr. Hemsley, kindly named the Fungi and supplied the des- 


eription of a new species of Xylaria; and Mr.G. R. Milne Murray, 
F: L. 8., who, through the intervention of Dr. King, most kindly examined 


the Algo. 
he. list i is followed by an — indicating its — its 
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§ 5 Lisr or PLANTS coLLEOTED IN THE Great Coco, LirrLE Coco AND 
TABLE ISLAND. ; 


PHANEROGAM. 


THALAMIFLORE. 


1 ANONACELAE. 


1. MILIUSA sp. 

Great Coco; Little Coco; very common in both islands. 

The specimens obtained are in fruit only; the leaves are glabrous 
but otherwise are much like those of M. Rozburghiana; the fruits are 
very like those of M. macrocarpa. 


X MENISPERMACE.E. 


2. OCYCLEA PELTATA H f. and T. 
Great Coco; common. 
Burma, Nicobars. Not previously recorded from tho Andaman 
group. 
3. ANTITAXIS CALOCARPA Kurz. 
Great Coco ; common. 
` Andamans, Nicobars. 


NYMPHZEACELE. 


4. NwruxzA Lotus Linn. e ` 
— Great Coco; plentiful in the small lake at the north-east corner of 


the island—only the red flowered form (N. rubra Roxb.). Little Coco; 
sparingly in the lake at the south-west corner of the island—only the 
white form (N. Lotus Linn.). = 
This species is not included in any Andamans list and Kurz (Report 
| on the Vegetation of the Andamans, p. 15) comments on the absence of 
, NrwpeHEACEEX, As a matter of fact this species does occurs in the Anda- 
maus; as does Barclaya longifolia. Nymphea Lotus is very plentiful 
— — everywhere about the settlement at Port Blair, and in one arm of a creek 
5 that had been shut off from the tide by a bank of earth only three months 
‘before, the writer in December 1890 found hundreds of seedling plants 
already springing up. The lake in which it occurs on Little Coco is 
v a mangrove creek naturally closed from the sea by a sand-bank and 
water is still slightly brackish; the vegetation around consists of 
"uguiera, Dumnitzera, Ceriog®, Avicennia, and other mangrove swamp 
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CAPPARIDEZE. 


5, CAPPARIS SEPIARIA Linn. var. GRANDIFOLIA Kurz Mss. ex Prain, Jour. 
As. Soc., Beng., lix, Pt. 2, p. 275. 
Table Island; Great Coco; Little Coco. 

in the group, both on ridges and flat land. 
Diamond Island (Arracan); Andamans; Java; Bali; Madura, 

6. Capparts TENERA Dalz, var. LATIFOLIA H. f. and T. (C. ozyphylla 
Wall.) 

Table Island; Great Coco; Little Coco. 
in the group, but only on ridges. 
Tenasserim; Andamans (Middle Island and South Island). 


Very common everywhere 


Very common everywhere 


VIOLACEZE. 
7. ALSODEIA BENGALENSIS Wall. 
Table Island; Great Coco; Little Coco. One of the commonest 
undershrubs in the group. 


Silhef, rare; Martaban, frequent; Andamans, very common every- 
where; Nicobars, very rare. 


= GUTTIFER.JE. 


B. Garcinia? sp. 

Great Coco. 

An altogether doubtful plant represented by one leaf specimen 
among the plants collected by Mr. Kurz in 1866; nothing resembl- 
ing it was met with in 1889 or' 1890. Mr. Kurz did not himself 
collect in Great Coco. A deputation that visited the island while 
he was at Port Blair brought him a few specimens; there may even be 
gome confusion as to the locality—the deputation visited Narcondam 
and elsewhere as well*as the Cocos. 

9. CALOPHYLLUM INOPHYLLUM Linn. 

Little Coco. In beach-forests on shingle behind the sea-face vege- 

tation, not common. 


Shores of India, Andamans, Nicobars, Burma, Malaya, Polynesia, 
Australia, and E. African islands. 


DIPTEROCARPEZE. 


10. Dirrerocarrus PILOSUS Roxb. ? 
— — Grent Coco; eastern const, inland from Ford Bay, common. Only 
leaf specimens obtained and it is not impassible that they may belong to 
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ll. DirrEROCARPUS ALATUS Roxb. : 
Great Coco; common. Little Coco; infrequent. 
Chittagong, Burma, Tenasserim, Andamans. 
MALVACE 45. 
12. Sipa acura Burm, 
Table Island ; cleared hillsides near lighthouse. 
A cosmopolitan tropical weed. 
13. URENA LOBATA Linn, 

Great Coco; in one spot only, in interior of island. 

A cosmopolitan tropical weed, introduction in this case may be 
attributed to bird agency. It hardly seemed to be indigenous as there 
were where it was gathered only a few plants. Yet human agency 
appears impossible: the species is not present at the north-east of Great 
Coco where once a small clearing was made, nor on Table Island where 
there is now a large clearing. It does not seem to be present in the 
Little Coco. 

Cosmopolitan in the tropics. 

14, Hisiscus SanpaRIFFA Linn. 

Great Coco only ; as if spontaneous in the small clearing ; one of the 
few remains of a garden that existed during the short time an attempt 
was made to settle in the island ; the few plants seemed unhealthy. 

- Cultivated in the tropics. 
15. Huisrscos AnBELMOSCHUS Linn. 

Table Island only ; common throughout the clearing, escaped from 
cultivation. 

Cosmopolitan in the tropics. 

16. Hinrscus TiLIACEUS Linn. 

Table Island ; Great Coco; Little Coco ; common, especially on the 
western coast, also plentiful at times in muddy flats behind manzrove 
swamps, A stunted almost glabrous form occurs on coral-shiugle on Jerry 


Island. 


Littoral species, cosmopolitan in the tropics. 

17. THESPESIA POPULNEA Corr. 
Very common on all the islands. 
Littoral species on all tropical coasts in eastern hemisphere, intro- 


duced into West Indies. 
18. Bowsax iNsiGNE Wall.? vars.—?? 


There are two forms of Bombas present in the islands :— 


` 1l. A free with armed trunk and branches; leaflets about 6, entire, 


wly lanceolate 5-8 inphes long, 1-14 inches wide, gradually 


EE ipering to both ends almost sessile, stamens numerous, This is com- 
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mon in all the islands, andif the writer is correct in considering the 
character of armed or unarmed trunk a trivial one, is the common 
Bombax in S. Andaman. The leaves suit exactly, and though in S. 
Andaman the trunk of old tall trees is smooth, young saplings are 
armed, as are the ultimate branchlets even of old trees. The leaves are 
unlike any of the Indian or Burmese gatherings either of Bombax 
malabaricum or of Bombaz insigne. 

2. A tree with unarmed trunk and branches, leaflets about 6, entire, 
obovate, acuminate 9-11 inches long, 21-3 inches wide, gradually 
tapering into petiolules j-$ inches long, stamens numerous. This was 
obtained only in Little Coco, it occurs in South Andaman also, for there 
are specimens at Calcutta, obtained by Mr. Kurz at Port Monat on the 
west coast. It does not at all resemble as to leaves of the other form nor 
does it resemble the leaves of Wallich's type specimen of B. insigne. 
But its leaves precisely resemble those of Wall. Cat. 1840/4 (from Taong 
Doung, Burma), which was issued as B. malabaricum var. albiflorum, 
Wall. The number of stamens makes it impossible to refer the Anda- 
man plant at least to B. malabaricum. 

In South Andaman both forms have the leaves glaucous beneath ; in 
the Cocos neither form has; so that this character perhaps cannot be held 
as valid. Mr. Kurz did not consider the two Andamans forms separable 
from each other, and in one place he referred them to B. malabaricum, 
but afterwards, on account of the staminal character, united them to 

à B. insigne. He has, however, left a manuscript name “B. heterophyllum,” 


Pe which proves both that he had noted the existence of the two kinds of 
` foliage and that he could not separate the plants exhibiting them from 
ki i 
Ca ch other. fig 
— * It should be noted that the convicts and others at Port Blair dis- 
He ou tinguish two kinds of “Semul” or “ Cotton-tree," The distinction 
ital. — A does not, however, apply to the two forms referred to above, but to these 
— two taken together and to the following species. 
-- Both islands. 
*- |. ë South Andaman. Burma? 
RE up ERIODENDRON ANFRACTUOSUM DC. 
/-— . o Both islands, common. —. e d 
WC, ae * India, Burma, Malaya, Africa, and America. ; E 
| STERCULIACEAE. s 
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21. SrE&RCULIA RUBIGINOSA Vent, var. GLABRESCENS King. 
Grent Coco. 
A variety restricted to the Andamans and Nicobars. 
22. STERCULIA PARVIFLORA Roxb. a 
Little Coco; only leaf specimens which, however, agree with some 
from Penang. 
23. STERCULIA ALATA Roxb. 
Both islands, frequent. 
India, Burma, Malaya. 
24. STERCULIA COLORATA Roxb. 
Great Coco. 
India, Burma, Malay Archipelago. 
25. STERCULIA CAMPANULATA Wall. e 
Little Coco. 
Burma, Andamans, Java. 
26. HERITIERA LITTORALIS Dryand. 
Great Coco; Little Coco; common in the creeks. 
Littoral species on tropical coasts of eastern hemisphere. 
27. BUETINERIA ANDAMANENSIS Kurz. 
. Little Coco; common. 
Andamans, Tenasserim. 


e Kl d TILIACE 4, 
d 28. Berrra ÀÁMMONILLA Roxb. 
. A Little Coco, frequent. 
| — India, Ceylon, Burma, Andamans. 
ic. aca. GREWIA LEVIGATA Vahl. 
EU. e In all the islands, common. 
Inm oo 6 ‘India, Burma, Malaya, Australia, Africa. 
20. Grewia CALOPHYLLA Kurz. 


^ — Little Coco, common. 


v i 
a 9. 














Me as  Andamans. 
Eros, 31. Grewia Mrorocos Linn. 
dÉ, es Great Coco, infrequent. 


SEN KR India, Burma, China, Malaya. 
— * DScFIORM. 
S RUTACEJE. 
LYcosMrs PENTAPHYLLA Corr. - 

In all the Islands; both the arboreous and the shrubby forma ex- 
i mei hi um : EA Tada, Indo-China, and Malaya. 
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BURSERACELJE, 
33. GanvGA PINNATA Roxb. ; 
Great Coco; common. 
India, Burma, Malaya. 
34. CANARIUM EUPHYLLUM Kurz. 
m Great Coco; very common, - = 
Andamans. 
MELIACE.E, 
35. AGLATA ANDAMANICA Hiern. x | 
Great Coco, Little Coco; common. Flowers sweet-smelling. 
Andamans. 
36. AMOORA Ronituca W. & A. ; 
Great Coco ; common. A 


India, Burma, Malaya. 
27. CARAPA MOLUCCENSIS Lamk. 
Great Coco; rather uncommon. The form with obtuse leaves (C. 


obovata Bl.) only occasional in the creeks, but very frequent germinating 
along the beaches of all the islands. The form with ovate cordate 
acuminate leaves in two or three places on rocky parts of the eastern » 
coast. Little Coco; in one place only (form 2 O. obovata Bl.) ^ 


38. CHICKRASSIA TABULARIS A. Juss. P 
/ Great Coco; common. In leaf only, but evidently identical with the 


tree identified with this species by Mr. Kurz in Keg. Veg. Andam., p. 33. x 





















: OLACINEMÆ. : 
39, CaxsrERA Runen Gmel. 
TN Great Coco; a common climber. | E 
— .  Tndia, Burma, Malaya, N. Australia, S. China. x 3 
|. 40. PHLEBOCALYMNA LjpsbiaNA Mast. | — 


EU. "e Little Coco: 
| Tenasserim and Martaban. E m 
- AL Sarcosriama Warion Baill. (S. edule Kurz.) xb 3 
|» — Great Coco; rather common. vt : Nc 
. Andamans. Mr. Kurz has in the Calcutta herbarium suggested 2 E. 
i 4 e reduction of his own species to S. Wallichii Baill., a plant from the — ` 
| Salween valley, nor is there any character by which the two can be Wd 
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CS . Common in all the islands, also reported from Nareondam (leaf. 
a specimens only, and the locality perhaps a mistake—the writer could not 

- find the shrub in Narcondam). Very nearly related to G. zeylanicum 
Thwaites, from Ceylon and S. India, but easily distinguished by ita 
Shorter racemes, smaller flowers and hardly foveolate petals. The fruita 
and seeds are exactly as in G. seylanicum. In this the leaves are al- 


T ways entire. 

— 43. Saracta rnINOIDES DC. 

— Great Coco; in creeks, an extensive climbing shrub, associated with 
A Avicennia officinalis. - e 

E India, Burma, Malaya, Philippines. 


44. SirHONODON CELASTRINEUS Griff. e 

Great Coco, occasional ; Little Coco, very commoh. A considerable 
tree, 
. Pegu, Penang., Java. 















RHAMNEZE. 


i India, Burma, Malaya. 
ZizyPnus xorta Mill. 
Great Coco, not at all common. 


—— — _ India, Burma, Malaya, N. Avstralin. 


m A .  CorubRiNA asiatica Brogn, 


à 
Ka e 


— Little Coco; coast at north end of island. | 

—  — India, Ceylon ; Burma, Malaya ; N. Australia ; S. W. Africa. 
PME AMPELID.ZE. 

` 48. Vitis PENTAGONA Roxb. 

Eno. "Table Island and Great Coco ; common. p 

— Chittagong, Arracan, Andamans. 
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— Coco, and Little Coco; very common. 
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| SAPINDACH A. 

53. ERIOGLOSSUM EDULE Blume. P 
Both islands, on ridges, common. 
India, Burma, Malaya, North Australia. 

54. ArrornvLus Conse Blume. 

Great and Little Coco; not uncommon along the western sea-face, E 

India, Burma, Malaya. t 
55. Sarivpus DasuRA Voigt. 

Great Coco. 

Assam, Burma. 
56. POMETIA TOMENTOSA Kurz. 

Great Coco, common. 

Indo-China, Andamans, Nicobars, Malaya, Ceylon. 

57. Doponza viscosa Linn. * 
Great Coco; a small tree very common at the north-east corner of 

the island. 

Cosmopolitan in the tropics. d 
ANACARDIACEAE. - 

58. Optwa WoprER Roxb. E 

Great Coco. 


India, Ceylon; Burma, Tenasserim. 
59. PamnisHIA INSIGNIS Hook. f. 
Great Coco ; in leaf only. 
Tenasserim, Andamans. 
60. SEMECARPUS SUBPANDURIFORMIS Wall. 
ET. Great Coco only, but there rather freqnent near the eastern coast. 
A a x Chittagong; Gamble. Arracan, in the Kolodyne valley, Kurs; on 
KE Boronga Island, Kwrz. Originally this was known only from specimens 
— . wn in the Caleutta,garden (introduced from Chittagong) distributed 
— by Dr. Wallich (Cat. n. 987). E 
— G]. SEMECARPUS HETEROPHYLLUS Blume. za, 
Ce Great Coco, interior, rather frequent; Little Coco, | interior, 
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pa . Pegn, Tenasserim ; Andamans, Nicobars ; Sumatra, Java. LM — 
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| . Broxpias MANGIFERA Willd. | F 

ES Great. Coco and Little Coco, very common in the — ot 
eua A m^ o fruits aro yellow and extremely sour, but much eat n 

the wilc gs (Sus getemonersis) which — Wéi es zë 
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| | Andamans, Nicobars ; Malay Peninsula and Archipelago; Philippines 2 
and Fiji Islands. 
MORINGELAE. 
64. MoniwGA4 rrERYGOSPERMA Gaertn. 
. Great Coco; a few trees have been planted at the north-east corner 
of the island by the people of the attempted settlement ; a largo number 
of seedlings have already appeared though the introduction has been so 
recent, 
India; indig. in North-West Himalaya, elsewhere cultivated in 
tropical countrieg. 
CALYCIFLORE. 
CONNARACEZE. 
65. Connarvs oinrosus Wall. 
Great Coco. 
* Tenasserim, Malaya; Andamans. 
= LEGUMINOS.JE. 
d: 66, CROTALARIA SERICEA Retz. 
* Table Island; very common throughout the clearing ; apparently 
| introduced, as it was not found in Great Coco or Little Coco. This 
species does not seem to occur in the Andaman group proper ; at Port 
Blair in S. Andaman Crotalaria retusa is the species that has been in- 
: Be troduced and occupies similar localities. 
€ UT: 
2E. India, Burma, Malaya. 
— 67. Desmoprom uxBELLATUM DC. 
o >, -~ Inal the islands, very common on the coast. ; 
India, Burma, Andamans, Malaya, Philippines, Polynesia, Mascarene 
islands. 


en Desmoprum TRIQUETRUM DC. 
dee Table Island and Great Coco; very common on bare rocky slopes on 


— — wesst coast, occasional on higher ground in the intere: —— 

~ occasional in the interior. — 

odin, Burma, Malaya, Andamans ; Philippines; S. China. 

Be EX «c m ` ;MODIUM LAXIFLORUM DC. : á 
Ga al ‘the islands, rather frequent on the higher ground in the 
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TY India, Burma ; Andamans, Nicobars ; Malaya. 
on DESMOD) UM roLrcAnPUM TBC. 


` Je d and Great Coco ; very abundant on all the rocky slopes 
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" 


on the western coasts. This species has been referred to (Jour. As. Soc., 
Beng., lix, pt. 2, p. 251) ns perhaps introduced into the Andamans, be- 
enuse Mr. Kurz did not meet with it in 1866 when he explored a part 
of the group. But from what the writer has been able to note since, he 
is convinced that the species is indigenous in the Andaman group. 

East Africa; Tropical Asia; Malaya, Philippines; China, Japan; 
Polynesia. | 
71. Desmopium TRIFLOnUM DO. 

Table Island, in the lighthouse clearing on grassy slopes. There 
is & white- and a red-flowered variety and both are equally common. 

Cosmopolitan in the tropics. 

72. ALYSICARPUS VAGINALIS DC. 

Great Coco, in the small clearing at the north-east corner of tho 
island, probably introduced. 

Tropical weed indigenous in eastern hemisphere; introduced in 
America. 

73. PHASEOLUS sp. 

Great Coco. Appearing as seedlings in the droppings of the haff- 
wild cattle on a bare grassy hill-side in the south-west of the island, much 
frequented by these, were seen during the second visit to the island 
numerous examples of what appears to be a species of this genus, Each 
leaflet has in the centre a reviform white mark which ought to be dis- 
tinctive, yet the writer cannot recall a variety which exhibits this. The 







3 origin of the seeds could not be traced, no Phaseolus was observed in the 
E abandoned clearing in 1889, and unfortunately it was impossible to ro- 
F examine that locality in 1890. 
" 74, Ange PRECATORIUS Linn. 
— Great Coco, common; Little Coco, very common. 
P Cosmopolitan in the tropics. 
bt 75. Annus PULCHELLUS Wall. E 
E —— .. In all the islands, tery common, A 
f | Africa, India, — — Andamans. | : 
46 pIcA Lamk. d 
— E E the slanda, in coast zone ; not nearly so cómmon as it is on 
> Diamond Island at tho mouth of the Bassein river. 
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Ex E = n ia, Burma, esi Andamans, Nicobars, 
«97, Mucvxa GIGANTEA DU. z | BRONCOS HI E 
n — Great and Little Coco ; one of the commonest climbers on flat land 
— im the interior behind the mangrove swamps. ` 3 — v. 
India, Andamans; Malaya; Philippines; Polynesia. `- > = — 
AH — Mae Lo n e. e. y ww Ce 
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A = Se Vegetation of the Coco Group. —— sii 
79. Pueraria CawporrEr Graham. 
Little Coco, common. 
= Pegn, Tenasserim. 
BO. PukRnAR!A rPHASEOLOIDES Benth. 
Great Coco, common on the western const. 
India, Burma, S. China, Malaya. 
BL. OCaNavALIA ODpTUsSIFOLIA DO. (Dolichos lineatus Thunbg.) 
In all the islands, one of the commonest climbers along the sea-face 
here as on the Burmese, the Andamans, Nicobars and Malay coasts. 
Cosmopolitan on tropical shores. 
82. VIGNA LUTEA A. Gray. 
Lattle Coco, very common on coasts both east and west; Great Coco, 
rather rare, 
Martaban, Malaya; Andamans, Nicobara. 
Cosmopolitan in tropics, but absent from India. 
$3. Prerocarpus tNDICUS Willd, 
Great Coco, infrequent. 
* India, Burma, Andamans, Malaya ; Philippines ; S. China. 


B4. Dennis scANDENS Bonth, 
— Great and Little Coco; very common. 
|... Indis Burma, —— Malaya ; S. China, N. Australia. 
— . 85. Dernis suara Benth. 


PE — Great. Coco, extremely common on the eastern const, 
IM Ty Sa Pegu, Tenasserim, Malay Peninsula; Andamans, Malay islands ; 
e Ceylon. 
—  — 86. Dzmnis vLiGINOSA Benth. 
Ts . Both islands, common, on rocky “parts of the coast. 
. India, Burma, Malaya, Africa, Australia, Polynesia. 
 PosaaMwiA GLABRA Vent. — 
D In all the islands, a common tree in the const zone and especially 
n^ GE the sides of mangrovo creeks ; never seen climbing. 
ES F India, Burma, Andamans, Malaya ; ; Polynesia; N. Australia; 
— Seychelles. ` 
| 88. SOPHORA TOMENTOSA Linn. 
Eo "o Great aud Little Coco, west coast, but infrequent. 
S Scan .. Cosmopolitan on tropical sea-shores. 
89.  MzazoNEURON ENNEAPHYLLUM W. & A. 
p Great Coco, common on summits of interior ridges. 
KZ Cachar, Chittagong ; Pegu, T'enasserim, Ceylon, Malay Archipelago. 
90. — BowpUcELLA Flem, 
iv islands, very common in the sea-face jungle along the 
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91. CzoxsarPiINIA NUGA Ait. 

In all the islands; very common in the junglo on flat land behind 
beaches and mangrove-swamps. 

India, Ceylon; Burma; Malaya; Philippines; N. Australia; S. 
China; Polynesia. 

92. "TAMARINDUS INDICA Linn. 

Great Coco; a single large tree on west side of mouth of creek 
opening into Pollok Bay. This tree grows in a place where it could 
hardly have been planted; if planted where it grows it can hardly be 
imagined for what object the position was selected and tho tree is obvious- 
ly much older than the last attempt at settlement in the island. This bay 
is at certain seasons an anchorage for Burmese junks calling to obtain 
coco-nuts and the introduction of the tree is probably due to a tamar- 
ind fruit having been cast overbroad from one of thess junks and thrown 
up by the tide whero the tree now grows. 

Throughont the tropics, cultivated; perhaps indigenous in Africa. 


93. CYNOMETRA RAMIFLORA Linn. 
In all the islands; very common in flat, muddy lands behind man- 


grove swamps, 

India, Ceylon; Burma, Andamans, Nicobars, Malaya ; Philipines ; 
N. Australia. 

94. Enrapa SCANDENS Benth. 

In all the islands, frequent; its seeds occur in all the shore-drifts 
and it was one of the species found germinating on a sandy spit (an in- 
cipient island) between Jerry Island and the south end of Great Coco. 

Cosmopolitan in the tropics. ` . 

95. ADENANTHERA PAVONINA Benth. 

Table Island and Great Coco, common. 

India, Ceylon; Burma, Andamans, Malaya; Philippines; S. China, 
96. Acacta concinna DC. 

Great Coco, rather common. 

India, Ceylon ; Burma, Malaya ; S. China, 

97. Acacia PENNATA Willd. 
In all the islands, very common. 


PEL. Africa ; India, Ceylon ; Burma, Andamans, Malaya, 


Lenpek Benth. 
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India, Burma, Malaya, Philippines, (not yet recorded from south 
Andaman). 
. RHIZOPHORE 7E. 


100. Rutzornora mucronata Lamk, 
Great aud Little Coco, frequent in mangrove swamps. 
Tropical shores of Africa, Asia, and N. Australia. 
~ IOL. Raizornora coN3cGATA Linn. 
Great Coco, common. 
_ Tropical shores of Asia, and Africa, 
102. Cerr1ors CANDOLLEANA Arn. 
Great Coco, common. ii 
Tropical shores of Eastern Hemisphere. 
103. Cerrors ROXBUROMIANA Arn, 
Great Coco, not Common. 
"Tropical shores of Eastern Hemisphere. 
104, BnuGuiERA GYMNORHIZA Lamk. — 
In all the islands, common. This is the chief constituent of the 
mangrove jungle in the group; it germinates very frecly also along the 
sandy beaches though there it doubtless does not persist; it also ger- 
minates along the ridges of coral that are formed bet veen the mainland 
and small outlying islets like Lascelles Island, Rat Island, Button, and 
others, and as the roots spread they help to collect the “drift” of the 
tides and shew how it is possible for the island to increase in size with- 
. out postulating a general upheaval for the group. On bare rocky pro- 
— moutories on the west coast where Pong rocky ledges and reefs of loose 
- . boulders run many yards ont to sea, numbers of seedlings also appear and 
"though these spots are exposed to the full force of the south-west monsoon 
many of these resist the waves for at least several seasons; the only 
‘other constituent of the mangrove jungle thatedoes this is Avicennia, 
many specimens of which though dwarf and weatherbeaten are evidently 
of considerable age. Pemphis, which also greatly affects such positions 








M E COMBRETACE Ai. 
— CATAPPA Linn. 


all he islands; one of the commonest trees on the shore and 
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—. mot infrequent in the interior on flat lands, but not met with ascending 

| the ridges. There is apparently no such species, as T. procera. 
ET  Andamans, Malaya; planted elsewhere in the tropics. 

106, "TERMINALIA BIALATA Karz. | em 
e Great Coco, frequent. 4 
Burma, Tenasserim, Andamans, 

107. Lomwnirzera racemosa Willd. 

M Little Coco, very common among mangroves in the lagoon, 
—— Tropical shores of Eastern Hemisphere and Polynesia. d 
n. 108. Inticgera Conyzaventa Meissn, 

: Great Coco, a rather common climber. 

— Tenasserim, Andamans. 
AT 109. Gyrocarrus Jacquini Roxb. 

3 In all the islands, probably the commonest species in the group. 
Tropical sea-shores of the old world and Polynesia. A 











an _ MYRTACE2. 
Lu. BanRIXGTONIA SPECIOSA Forst. 

VK ] In all the islands, very common. 

mU 2 Ceylon; Andamans, Nicobars; Malaya; Australia; Polynesia: on SEN 
|. . gen-shores. 

e DL, BARRINGTONIA RACEMOSA Blume. : 
fei — — Inal the islands, very common. | 
z Ee India, Ceylon; Burma, Malaya; Andamans, Nicobars ; Folyncsis t J 
S on sea-shores- | 

— * — MELASTOMACEA. 


di 


o ne CMEMECYLON EDULE Roxb. 
|. Great Coco; east coast, on rocky promontory at south end of Ford | 


Dal one tree seem ` | 
Andamans, Malaya, Philippines. Mr. Kurz has a specimen from d 
— Goco also, only iu leaf, and has it from S. Andaman i in ees Det und 
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LP 01 HIS ACIDULA Forst. ge 
D the EET ; very common, especially on à tho y ast 
ngly promontories. 





* joe cal shores of Eustern Hemisphere. ` | | 
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115. Lacerstremia sp. 
Little Coco; one tree only seen. » 


A tall straight. treo, about 100 feet, leaves sessile, oblong-lanceolate 
8 in. long, 21-21 in. wide, thinly coriaceous, fruit j in., calyx woody, 
lobes spreading. 
The leaves of this are unlike those of any Indian species; the fruit 
is very like that of L. calyculata Kurz, from Martaban, but the leaves ave 
aS very different, being larger, much thinner, and perfectly glabrons. 
This, when flowers are found, will almost certainly prove a distinct 
species. 


PASSIFLORELZE. o 


wé 
116. Mopecca CORDIFOLIA Blume (fide Masters). 

Great Coco, common. 

Andamans; the specimens are exactly like the common Andaman 
coast Modecca and the flowers appear not to differ from those of M. cardio- 
phylla Mast. 

117. Carica Papaya Linn. 

Great Coco, introduced but perfectly naturalised and already ex- 
tending in an unbroken line among the coco-nuts on the east coast, 
from the north-east corner to within 3 miles of the south end of the island ; 
one or two isolated specimens occur at the south-ezst corner evidently 
originating from fruits washed up by tho sea. Half a mile from the 
south end on the west coast is another spot, well into the interior, where 
some trees occur—the result apparently of independent introduction as 


io — they occur near the remains of some huts used by coco-nut gatherers 
| who visit the island at intervals. 
1 Cultivated in warm countries ; originally American. 
et e 
BE en CUCURBITACEAE. 


ns. "TRiCHOSANTHES PALMATA Roxb. 
Little e Coco; near north end of island. 
India, Coylon ; Burma, Andamans; Malaya ; N. Australia; China, 


eS, 












SCH AG FICOIDEAE. 


— Beer PORTULACASTRUM Linn. 
> islands; commgn on sandy beaches on the east coast. 


Te ES Ke r — and ‘snb-tropical sea-shores. 
As — 
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COROLLIFLORX. 
RUBIACEZE. 


120. Tees. MB DIVERSIFOLIA Hook. f. 
In all the islands, extremely common. 
Chittagong, Burma, Tenesserim ; Philippines. 
121. Mussaypa catrcina Wall. (M. macrophyllm forma distinotior). 
In all the islands very common. The calyx-teeth in these examples 
are $ in. long and + in. broad. 
Pegu, Tenasserim, Andamans. 
122, Wesera Kurzu Hook. f. 
Little Caco ; common in interior. 
Andamans. 
123. RANDIA LONGIFLORA Lamk. 
Little Coco, common. 
Assam, Chittagong, Burma, Tenasserim, Malaya; Andamans, 
Nicobars. 
124. DiPLOsPORA SINGULARIS Korth. 
In all the islands, extremely common. 
Assam, Burma, Tenasserim ; Malaya. Not yet reported from other 
parts of the Andaman group. 
125. GUETTARDA speciosa Linn, 
Great Coco, east coast; frequent. 
Cosmopolitan on tropical sea-shores. 
126. IXORA GRANDIFOLIA Zoll. & Mor., var. KURZEANA Teys, & Binnes 
In all the islands, common in the interior jungle ; a small straggling 
shrub. 
Nicobars. This is exactly like the type of Teysmann and Binnen- 
dyk's I. Kurzeana. 
127. IXORA BRUNNESCENS Kurz. 
In all the islands; very common along the beaches, A fine tree, 
often 60—80 feet ; extremely unlike the preceding. 
Andamans, N icobars. 
128. Ixora CcUNEIFOLIA Roxb. 


iy Little Coco; infrequent. 

PEN | Assam, Burma, Tennsserim, 

— -— J29. PavkTTA INDICA Linn. ; 

V D In all the islands, very common. 

— = India; Burma, Andamans ; Malaya; S. China ; N. Australia. E 
Aus x EH. "MoxiNDa CITRIFOLIA Linn., var. BRACTEATA Roxb. 3 





LH the Gent — common along * const. 
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F 131. PaYCHOTRIA ApENOPHYLLA Wight, 
Very common in all the islands, 
Assam, Pegu, Tenasserim ; Andamans, 
192. Peper raripa Linn. d 
Very common in all the islands. 
e India, Burma, Malaya. 
j COMPOSITÆ. 
; 133. VERNONIA CINEREA Less. 
Table Island, common in the clearing near the lighthouse; Great 
Coco, frequent in the small clearing at the north-east corner buat also 
plentiful on bare rocks on the western sea-face of the island, Though 
probably an introduced plant in the two first situations, its appearance 
on the west coast, where it is extremely plentiful, indicates that it 
has also reached the island independently of human ageney. 
= "Tropical Asia, Africa and America. | 
Ki 134. Vernonia pivERGENS Benth. 
E Great Coco ; plentiful on rocky promontory at north end of island. 
"s . India, Burma, Tenasserim. 
Ki 135. AnpENOSTEMMA viscosum Forst. 
— — Great Coco, on the western coast and at the north end of the island. 
Ig ^ Cosmopolitan in the tropics. d 
136. AcrnATUM CONYZOIDES Linn. 
RK * SÉ: Table Island, common in the clearing near the lighthouse. 
















-  ——— Cosmopolitan in the tropics; originally American. 
—- . 337. . Buomwea virens*DC. ` 
_ Great Coco, profuse on rocks on western sea-face ; in ono sheltered 
-~ cove the stems were over 8 feet high. 
— India, Burma, Tenasserim (Mergui, Grifith). 
. 438. PrUCHEA INDICA Less. 


|—— — .—— Great Coco, common on the coast. * à 
— — India, Burma, Malaya, China; sea-shores. 
HT Y: 


. 139. Wert scawpENs C. B. Clarke, 
PES c 


* In all the islands, common in the sea-fence jungle, a rather brittle 

woody climber with stems 30—50 feet long. 

; LS V opical sea-shores of India, Burma, Aalen, Andamans and 
Zeg 
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MY RSIN EE. 


14l. Arpa HoMILis Vahl. 
In all the islands, common in the beach forest, 
India, China, Malaya. 

142. Aarceras MAJUS Gaertn. 

Great Coco; fruits seen in the seis drifts on the coast; doubt- — E 
less the species occurs frequently in the mangrove swamps, though no 
individual tree was met with. 

Cosmopolitan on tropical sea-coasts. 


SAPOTACE 4, 


143. Muimusors LITTORALIS Kurz. 

In all the islands; next to Gyrocarpus Jarquini, this (the Andaman 
Bullet-wood) is the commonest tree in the group. 

In Jerry Island, off the south end of Great Coco, and for about two 
miles along the coast at the south end of Great Coco, nearly every tree 
that has attained a height of 80 feet presents from the sea the ap- 
pearance of being dead. Closer inspection, however, shews that in many 
(perhaps most) cases only the whole of the main branches are dead, 
while about their bases or along the main trunk numerous close bunches 
of small branches have appeared, the leaves of which keep the trees 
still alive. The same thing is apparent at the south-west corner of 
Little Coco but is less striking because less extensive. 

Andamans, Nicobars. 

BBENACH 2. " 
C 144. Diosrvgos Kurz Hiern. 
| | Little Coco; Great Coco, rare. 
Andamans, Nicobars. 


" — APOCYNE A). | 
. 345. RAUWOLFIA SERPENTINA Benth. 
ke = Great Goco, common. ZP d Kop DEP ES 
EN. uan dia, Burma, Tenasserim, Java; not previously reported from the cb 
- 346. Gegen Opotut, Gaertn. e 
= (reat Coco, rare; in mangrove Swamps. .—. Sr ST 
= o O . ndis, Malaya, Andamans ; China; Australia, Polynesia. < —— — = 
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Vue TARERN MONTANA ortmra Roxb. 
In all the islands, very common along the west const. 
Andamans Nicobars, Diamond Island (off Arracan coast), 
149. SrROPHANTUuUS Warumi A. DC. 
Great Coco; a large climber, in leaf only. 
India, Assam, Chittagong. 
150. ANODENDRON PANIOULATUM A. DC. 
In all the islands. 
India, Burma, Malaya, Philippines. 
151. CHONEMORPHA MACROPHYLLA G. Don. 
e Little Coco, common. 
India, Andamans, Malaya, 


ASCLEPIADE A). p 


152. Sarcononvs cronosus Wall. 
. Great Coco and Little Coco; common in mangrove swamps. 
Sunderbuns, Tenasserim, Malay Peninsula; Nicobars. 
163. Hoya parasitica Wall. 
— Great Coco. 
| Assam, Khasia, Chittagong, Tenasserim, Malaya; Andamans. 
154. Hoya prvEnsiFOLIA Blume. 





a - — Inall the islands; extremely common. 

— — Barma, Malaya. 

|». 155. Discutbia NUMMULARIA R. Br. 

|»  — — Little Coco; not common. 

ef _ Cachar, Chittagong, Tenassorimą Malaya, Andamans; Australia. 

E , —— 

ER EE- GENTIANACE®. 

E . 156. N E INDICUM Thwaites. 

D av. ^ . Great Coco; abundant in the small lake at*ho north-east corner of 


|. . the island ; not. in the lake on Little Coco nnd not previously reported from 

Ke ERA Andamans. The lake is adjacent to the small clearing and the 
- species may possibly be an introduced one in this locality. * 

Beete? India, Burma, Malaya; Australia, Fiji; Mascarene 


> - 
^  . BORXGINEEE. 3 
ORDIA SUBCORDATA Lamk. 
Coco, a rather common tree in the beach-forests on the east 
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zs ns, Malaya; Australia; Sandwich Islands. 
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158. TOURNEFORTIA ARGENTEA Linn. f. 

Great Coco, very rare; Little Coco, extremely common on the 
western coast and in the beach-forests, where it often reaches a height of 
35—40 feet with a trunk of sometimes a foot diameter. 

Ceylon; Malaya, Andamans, Nicobars; Australia; Mauritius. 


CONVOLVULACEL.E. 


159. EnxciBE PANICULATA Roxb. 
Great Coco, very common in interior, 
( India, Burma, Tenasserim; Malaya; Andamans, Nicobars; Aus- 
tralia. G 
160. AnGrrem TILLEFOLIA Wight. 
. Great Coco; common on the coasts. 
Indi»; Andamans, Malaya; Philippines; near the sea. 
161. AncrREIA Hoor Clarke. 
In all the islands, common. 
| Sikkim, Bhutan, Assam, Martaban. . 
162. Anoyrera LANCEOLATA Choisy. 
Great Coco : exactly— Wall. Cat. 1395. 
Tenasserim, Andamans. = 
168. LrrrsowiA PEGUENSIS Clarke. l 
Little Coco, 
Pegu, Tenasserim, Andamans. 
164. IrowExA GRANDIFLORA Lamk. 

In all the islands, very abundant on the coasts. : 
-  — East Africa; India, Burma, Malaya, Andamans; Australia, Poly- | 
` nesia; introduced in America. i | | 
^" 165. Troma coccisEA Linn. 

— Table Island, rampant in the jungle near the lighthouse clearing * 


We escape from the light-Keeper’s garden, E: 





Ce - Native of America ; cult., and a frequent escape, in Zeep Asia. ere 

— 166. Iroxxa Bararas Lamk. —— 

—— — Table Island, cultivated in the lighthouse garden. S ER 

f Sm F Native of America ; cult., in the tropics espe — LL UNE 
"e m — DIGITATA Linp. ro Ké 


Chon, apta? west e - zh. ep Df T 
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. Seychelles; Ceylon; Malaya, Andamans aud Nicobars; Australia, 
Polynesia. 


169, Iromma TonzreTHUM R. Br. 
Both islands, not uncommon. 
India, Burma; Malaya; Australia, Polynesia ; Mauritius, Seychelles. 

170. Irowx4 pop Forsk. 

In all the islands, very common; affects principally the sandy 
beaches; in Jerry Island, however, grows on the shingle and occurs under 
rather dense jungle, from side to side of that island, at its north end. 

Cosmopolitan on tropical sea-shores. 

171. CONVOLVULUS PARVIFLORUS Vahl. 

In all the islands; very common in the jungle along the western 
sea-face. : 

Africa ; India, Burma, Malaya, Andamans; Australia. 
172. PonRANA SPECTABILIS Kurz. 

Great Coco. 

Tenasserim, Andamans. 


SOLANACEL.E. 


173. Soranus MELONGENA Linn. 
3 Table Island, cultivated in the light-house garden ; Grent Coco, 
` plentiful and quite naturalised all over the clearing at the north-east 

corner of the island ; remains of the garden. 

Cult. in all warm countries. 
— 174. Prais MINIMA Linn. 
` Great Coco; abundant on rockf parts of the coast just above limits 

reached by spray during storms, on east, north and west coasts; Little 

Coco, on rocks in similar situations at north end of island. 


| Ny Cosmopolitan in the tropics. 
j 175. CarsicuM MINIMUM Roxb. e | 
wg Table Island, in clearing, occasional, escape from the light-keeper's 


JJ — garden; Great Coco, throughout the cleariug very abundant ; unlike 
i —  — Solanum Melongena this is not confined to the clearing but is extending 
. —  ánto the jungle much as Carica Papaya is. 

— India and Malaya ; cultivated and frequent as an escape. 


H qa. Maur 6 SCROPHULARINEZE. 
Be 76. Scoranta porcis Linn, 
T zi able Island and Great Coco; abundant in 


— 
Ae Lef zz I e. * 
1B. an introduced. kd > Se l * 
181 American weed, now cosmopolitan in the tropics. 
















| the clearings on both 
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BIGNONIACE AS. 


177. — INDICUM Vent. 3 
Little Coco, very plentiful at north-east corner of the island ; Great 

Coco, rare. l 
India, Ceylon ; Indo-China, Andamans ; Malaya., 

178. HETEROPHRAGMA ADENOPHYLLUM Soem. - 
In all the islands, very common. 

Assam and Eastern Bengal, Burma, Tenasserim; Andamans, 


ACANTHACEJE. 


179. THUNBERGIA LACRIFOLIA Lindl, 

In all thé islands, very common. 

Arracan, Tenasserim, Malaya ; Andamans, 
180. HYGROPHILA QUADRIVALVIS T. And, 

Great Coco, abundant in the wet ground nt the margin of the 
small lake and forming a continuous ring outside the belt of Polygonum 
growing at'the water's edge. 

India; Andamans, Burma, Malaya. 

181. STRhROBILANTHES PHYLLOSTACHYUS Kurz. 

Great and Little Coco, a gregarious species common on most 
of the rocky promontories on the east coast of both islands. 

Pegu, Tenasserim. | 
182. EnaANTHEMUM ALBUM Nees, a 

Great Coco ; common in the beach-forests. 

Chittagong, Burma; Malaya ; Andamans, Nicobars. 

183. ERANTHEMUM CINNABARINUM Vall., var. sUCCISIFOLIA Clarke (EHE. 
BUCCIFOLIUM Kurz.). 

Great and Little Coco; common in the beach-forest. 

Nicobars. 

These two species ere recorded because in the large snite of speci- 


a” 











- mens collected, some examples ngree exactly with Andamans specimens  . J 
te named P. album by Dr. T. Anderson, and others agree exactly with the 3 
i |. original specimens of Mr. Kurz's E. succifolium. But I do not think a 

that there are really two species present. The plants are referred by x 

eh Anderson to E. album, but are considered by Clarke a white-flowered 
o fe n of E. cinnabarinum, and are held by Kurz to be two distinct species. di 
AS 3 — JN v! 









specimens of Kurz's Eranthemum album, T. And. P ee vds 
rs list) I carmok, however, distinguish from those of E. succifolium 
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185. PERISTROPHE ACUMINATA Nees. 
Great Coco, very common on the east coast. 
Tenasserim, Malaya ; Andamans. 


VERBENACE.E. 
186. Lrerra xopirLongA Rich. 
Little Coco, in swampy ground at west side of island, plentifal. 
Cosmopolitan in the tropics. 
187. PREMNA INTEGRIFOLIA Linn. 
In all the islands, very common on the coast. 
India, Ceylon ; Burma, Malaya ; Andamans, Nicobars ; on sea coasts. 
188. PmnzEMNA sp. 
Great Coco; a HE common on the western — also ob- 
tained on Rutland Island, 
In fruit only ; almost certainly P. obtusifolia. 
South Andaman, Malayan Archipelago, Australia. 
189. Virex NEcuspo Linn. 
Great Coco; east coast, very rare; Little Coco; in salt marshes, 
extremely common. 
Afghanistan, Tropical Asia, Philippines. 
190. Virex ruBESCENS Vahl. 
— — Table Island ; common on north coast. 
d —  — India, Burma, Malaya. 
r 191. VirEx Wimperterr Kurz. 
Little Coco, not common. 
Andamans. 
192. QCLERODENDRON INERME Gaertn. 
|. Tnall the islands, extremely common on the coasts. 
5 Tadia Burma, Tenasserim, Andamans and Nicobars. 
198. AVICENNIA OFFICINALIS Linn. 
oe ` Common in one mangrove swamp near south end of Great Coco; . 
- elsewhere rare. 
v o Tudian, Malayan, and Polynesian sen-coasts. 


LABIAT/E, 


ANISOMELES ovata R. Br. 
Great Coco ; abundant in beach-forest at north end of island. This 
s not occur in the small clearing, but is very abundant in the jungle 
5e Tt may have been introduced by man butis more probably 
"dis genou 5 it occupies much the same situations and is even more plenti- 
in Di cam one — Not previously reported from the Andamans. 
‘India, Burma, Malaya, SEH Philippines, — 
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INCOMPLETE. 


NYCTAGINELZE. 
195. BornnaaAviA repens Linn. 
| In all the islands, common on every rocky promontory and on all 
the isolated rocks on the reefs not covered by the tides. 
Cosmopolitan in the tropics. 
196. Pisonia ACULEATA Linn. 
In all the islands, one of the commonest climbers in the beach-forests, 
Cosmopolitan in the tropics. 
197. Prsonia ExcELsA Blume. 


In all the islands, common in the beach- forests. 
Andamans, Malaya. 


AMARANTACE 43. 


198. CELOSIA ortstata Linn. 
Table Island, an escape in the light-house clearing. 
Cosmopolitan in the tropics. 
199. AcHYEANTHES ASPERA Linn, var. TYPICA. 
Table Island and Great Coco, common in the clearings, introduced. 
Cosmopolitan in the tropics. 
var. PORPHYRISTACHYA Hook. f. 

Little Coco, very abundant in the beach-forests; stems 10-15 feet 
long, climbing over the sea-face EES A plant in habit remarkably 
unlike the preceding. 

South-Eastern Asin. 

200. GowrHRaENA GLOBOSA, Linn. œ 
Table Island, an escape, but very plentifal and extending into the 


. jungle. * 





Nét? Cosmopolitan in the tropics; probably originally American. 
«s | POLYGONACE. 

S. . 901. POLYGONUM BARBATUM Linn. 

pe us Great Coco; this plant fringes the small lake at the north-east cor- 





_ ner of the island, growing partly in and partly out of the water, du 
ithin it is a floating belt of Panicum Myurus, while outside is a ring 
jg? quadrivalvis. None occurs in the lake on Little Coco. 
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20. AnISTOLOCHIA TAGALA Cham. & Schlecht. 


iw s Both islands, frequent. 
a. India, Burma, Malaya; Nicobnra. 





PIPERACEJE, 


204. Piper cantrnum Blume. 
Grent Coco. - < 
— Tenasserim, South Andaman, Malaya. 


MYRISTICEZE. 


205. Myristioa Ich Gaertn. e 
Grent Coco; frequent in interior towards eastern side, 
- Ceylon, Andamans, Tenasserim, Malaya. 
906. Myristica GLAUCA Blume. 
Great Coco. 
Burma, Andamans, Malaya. 



























* We LAURINEJE. 


207. Demaasia Korzu King. 
Little Coco. 
| . Tenasserim, Andamans. 
. 908. HERNANDIA PELTATA Meisen, 
— A Jn all the islands, on the eastern coasts. 
— East Africa, Madagascar ; Laecadives, Ceylon; Andamans, Nico- 
bars; Mergui, Malaya, Archipelago ; “North Australia; Polynesia. 
(£9. CassyTHa FILIFORMIS Linn. a 
Great Coco, occasional; Little Coco, extremely plentifal on all the 
, rasta. Se 
Cosmopol itan in the tropics. . 


LORANTHACEAE. 


LORANTHUS LONGIFLORUS Dissrouss. 
ren and Little Coco, 
ndis A Ceylon; Burma, Malaya ; Andamans. 


SANTALACEZE. 


\ GRIFFITHIANA Planch. 
; common on the — 
TE Anda 
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EUPHORBIACEZE. R 
212. NEvurnonnta AToTO Forst. 
Iu all the islands, very common on the sandy beaches. 
India, Ceylon; Andamans, Nicobars; Malaya; Australia; China; 
- Polynesia. 
213. EUPHORBIA PILULIFERA Linn. 
Table Island ; in light-house clearing, still rare. 
Cosmopolitan tropical and subtropical weed." 
214. Berns Kurzu Hook. f. 
In all the islands, common on the western sea-faco. 
Nicobars. 
215. BnibELIA TOMENTOSA Blume. 
Grent Coco, common. 
India; Burma; Andamans, Malaya; China; Philippines; North 
Australia. 1 
216. PnRHYLLANTHUS COLUMNARIS, Muell.-Arg. 
Table Island, common. ^ 
Deen, Tenasserim. 
217. Frvu&£6G1A MICROCARPA Blume. 
Great Coco. 
Africa; India, Ceylon; ye Ze Burma, Malaya; Australia ; China. ` = 
218. CycrosrEMON AssAMICUS Hook. f. 
In all the islands, a very common tree, gregarious where it occurs. 
— Sikkim, Assam. 
219. AroROSA VILLOSULA Kurz. 
Pegu, Tenasserim, Andamans. " 
- 220. CROTON SUBLYRATUS Kurz. 
a . In all the islands, common in the beach-forests. 
ji E. Andamans and (perhaps) Tenasserim. 
1 221. Bracwia ANDAMANfzA Hook. f. 
ER Great Coco, coasts, very common; Little Coco, frequent in beach- 
Andamans. | bu 
HT. E —— LONGIFOLIUM Muell.-Arg. — 
RH inb Coco. PLE. 


* 
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J 225. SE REL. Kr Muell.-Arg. | 

|. Grent Coco nnd Little Coco; common — heaeh · forests. 

* Arracan (Diamond Island); Andamans; Malaya. : 
| 226. CresmMone JAVANICA Blume, 


Great Coco; plentiful on rocky promontories at north end of island. 
Bengal, ‘Keser: Burma, Malaya. 


e  URTICACEJE. 


b. (227. PmnvrirLtocnLAMYs spinosa Bureau. 
Little Coco, common. 

e? India, Ceylon; Burma, Malaya; Andamans. 
e 228. JPLECOSPERMUM ANDAMANICUM King. 
Little Coco. i 
"e ` —  Tenasserim, Andamans. 
| 229. Ficus BrNJjAMINA Linn. 
. Great Coco; not in fruit, therefore the particular variety cannot be 
determined. . 
} India, Assam, Burma, Andamans, Malaya. 
= 230. Frous Rumen Vahl. 
ayy Little Coco, on the east const; this species is here very rare. In 
Diamond Island, Arracan, this is one of the commonest trees on the 
const. 

India, Burma, Malaya, Andamans. 
-981. Ficus nETUSA Linn, var. Nita Thunbg. (sp). F. comosa Curtis, 
| Bot. Mag., t. 3305 [1834]. 
Lë In all the islands, very common. The fruits of this species, as 
Ex Kendall, 1. m., pointed out to nie, is one of the favourite foods of 
= es pigeon, Carphopaga bicolor, which visits the group in enormous 


— 




















^4 —. India; A Burma; ; "Ada nat: Malaya; China; Australia; * New 
\Galedonia. | ° 
992. Ficus BREVICUSPIS Miq. 
In all the islands, common, The fruits are borne both on young 
branches i in leaf axils, and on old wood in bunches. 
Andamans, Malaya. 
33, ‘Fievs CALLOSA TRA 
` Great Coco. 
x H: LI ndia, ` Burma, Malaya. 
| Te a Prous HISPIDA Linn. f. : 
oco, oco, common, 
ES din, Coy eylon ; Suus: MANI. 
var. t dia Konig ®p.)- 
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p coast ; specimens were brought and flowered nt Calentta. "The foliage 
as well as the shape and markings of the flowers quite agree with those 


| d —* t ly larger and the ground colour is violet instead of yellow. | jef 
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Little Coco. 
Distribution of type. 
235. Ficus Gase Wall. Cat. 4544. 
Great Coco. Fruits of this a fnvourite food of the Green Parrots, 
Burma. (Salween valley). 
236. Antiaris TOXIOARIA Leschen. 
Great Coco. 
India, Ceylon; Burma, Tennsserim, Malaya. 
237. Artocarpus Gorza Wall. 
Great Coco and Little Coco, very common, 
Tenasserim, Malaya, Andamans. 


GYMNOSFERM E. 
CYCADACEAJE. 


238. Groas Rompa Miq. 

In all the islands, very common in beach-forests, sometimes attains a 
height of 50 feet, and a girth of over 5 feet. 

Tenasserim, Andamans, Nicobars; Malaya; North Australia, New 
Guinea, 


MONOCOTYLEDONES. 
ORCHIDACEÆ. 


239. DENDROBIUM SECUNDUM Wall. 
In all the islands, common. The only very common orchid on forest 
trees; specimen brought and flowered at Calcutta. 
= Martaban, Tenasserim ; Penang, Sumatra, Java, Cochin China. 
240. CALANTHE VERATRIFOLIA R. Br. 
. Great Coco, not uncommon on the interior ridges. The same 
species was also found, afew days later, on Rutland Island at the opposite 


end of the Andaman group. i 


. India, Andamans, Malaya. 
241. Dorrres Wionti Benth. var. ? we 
Great Coco, frequent on trees in the low, flat swampy land near the v. 








typical plant, but in the Coco Island specimens the flowers are 
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| 243. PHOLIDOTA mprroara Lindl. 


Great Coco, occasional. 
India, Burma, Malaya. 


SCITAMINEZE. 


244. Costus speciosus Linn. 
Great Coco, frequent, * 
India, Himalaya, Indo-China, China, Malaya, 

245.  ZINGIBER sp. 

Great Coco, common. Near Z. corollinum Hance; probably a new 
species (Baker in sched.). In fruit only on the occasion of these visits; 
the rhizomes brought to Calcutta have not yet flowered. . " 

246. Musa SAPIENTUM Linn. 


The Plantain is cultivated in the light-house garden; it has al- 
ready disappeared, probably owing to the presence of cattle, from the 
Bite of the garden on Great Coco. 


X AMARYLLIDACEZE. 
247. QOCniNUM astaticom Linn. 
2 In all the islands, very common in the coast zone. 
Kä ? Andamans, Nicobars, Malaya. 
"X- 
r s | TACCACELZE. 


948. TACCA PINNATIFIDA Forst. 
— Tn all the islands, common in tho coast zone. Some of these were 
huge specimens and the tubers brought to Calentta produced leaves and 
= flowers in no way inferior to those in their native habitat. The follow- 
| ing measurements are from an average specimen—the tallest grown had 
YA peduncle 116 inches high. 
-  — Leafstalk 40 inches, lamina 3-fid, ench lobe"36 in. long, the lateral 
. lobes 9.fid from the 8th inch; the central lobe and each segment of the 
b: ` lateral lobes 36 in. across ; peduncle 80 inches; leafy bracts 3 in. long, 
E Ke, 2i in. across; filiform bracts 16 in. long, their basal sixth green, the re- 
"s mainder pale purple; perianth segments Ẹ in. long, j in. across, pale green 
Ba purplish edges. 
pet] ia, Burma, Malaya, Andamans, 
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E TOSCOREA GLABRA Roxb. 
E al the islands, commgn. 
Todi, ES Burma, Malaya, Andamans. 
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250. DIOSCOREA PENTAPHTLLA Linn, 


In all the islands, common. 
India, Ceylon, Burma, 
> 


LILIACEJE, i 


251. Sorinax macnROPHYLLA Roxb. 
In all the islands, common. 
Eastern Himalaya, Assam, Arracan, Pegu. ` 
202. ASPARAGUS RACEMOSUS Roxb. 
Great Coco; in low-lying lands behind the mangrove-swamps at 
north end of island. 
India, Butma, Andamans, Java. 
253. DRACENA ANGUSTIFOLIA Roxb. ` 
Both islands; small tree in const zone. 
* India, Burma, Andamans, Malaya; N. Australia. 
- 254. DRACENA spicata Roxb. 
In all the islands, frequent on interior ridges. 
India, Burma, Malaya, Andamans, Nicobars. 
255. GLORIOSA SUPERBA Linn. 
Great Coco ; east coast, frequent. 
Tropical Asia and Africa. 


- 


- 


COMMELYNEAZE. 


256, PoLLIA zorzoconensis Endl. 
reat Coco, rather common. 
India, Burma, Andamans, Narcondam, Malaya. : 
257. COMMELINA OBLIQUA Hassk. S 





, — Great Coco. Seeds smooth, but only two in number in both speci- - 
NN mens collected, e 
je 3 T4 India, Burma, Malaya; not before reported from the Andamans, ` d 
p — ANEILEMA OYATUM Wall. Te eee 
ji b . Great Coco, Little Coco; common. puri — á 





-- Meis Decio, Aren ay) Nae. 






= one, but if it is not it s 
with. The leaves are remarkably like th 
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PALMEZE. 


260, Carvrora SOBOLITERA Wall. 

In all the islands, very common in beach-forests. 

Indo-China, Andamans, Malaya. 

261. ConvPHa ELATA Roxb., Flor. Ind. 2, 176; Griff., Ind. Palm. 112, 
t. 220 D.—0O. Gebanga Kurz, Jour. As. Soc. Beng. 43, pt. 2, 206, nec 
Blume.— 0. macropoda Kurz, l. c. 205, t. 15. 

Great Coco, rare; Little Coco, very common, 

This palm, which is very common in Little Coco and particularly so 
near the lake at the south-west corner of the island has leaf stalks 
up to,25 feet long and leaves up to 20 feet across and is clearly identical 
with Kurz's CO. macropoda. But Kurz's plant does not Appear to be 
specifically distinct from C. elata. Kurz has himself in his subsequent 
writings noted that his first impression that this is a stemless palm 
was erroneous, admitting that it has a stem at least 8—12 feet high. 
Moreover in Little Coco at least one example had reached a height of 60 
feet and was not yet in flower in 1890, while in 1889 and 1890 Dr. 
King and myself obtained both flowering and fruiting specimens of 
Kurz's Andamanese Corypha near Port Dlair; these prove the species 
to be Corypha elata. Kurz is, I believe, in error in identifying Rox- 
burgh's C. elata with Blume's O. Gebanga, the two trees—as grown in 
Hort. Calcutta—are very different in appearance; the leaves of C. 
Gebanga are much paler in colour and Blume’s figure of the in- 
florescence of C. Gebanga (Rumphia 2, tt. 97, 98 and 105) shows an 
open panicle that will not at all suit 0. elata, which has a very dense in- 
florescence like a gigantic head of parsley. In any case Roxburgh's 
name (1832) has four years’ priority and Kurz's reduction is, therefore, 
on that ground alone, untenable. The writer is of opinion, and Dr. King 
agrees, that the examples of C. elata in. Hort. Calcutta may have been 
originally introduced from the Andamans and that the species is only 
there indigenous. At all events it has not hitherto been found wild in 


any part of India or Burma. 
262.  LivISTONA sp. 
Great Coco; occasional on inland ridges. This palm, the 3 or 4 


examples of which met with were stemless or had stems under two feet 


high, seems to be nearly related to L. Jenkinsiana Griff., Palm. Brit. 
l , B 


id. 128, t. 226 A. B. and to D. speciosa Kurz, Jour. As. Soc. Beng., 
"ua 204, t. 13, 14, the differences between, which species Mr. Kurz him- 
self admits are not great. The Coco species may not of course be a d'warf 
eems remarkable that no tall examples were met 
ose of L. speciosa and Mr. 
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Kurz's description would suit tliem very well except that the transverso 
veins are, in the Great Coco plant, even more prominent than in E, 
speciosa ; the ligula however is very different. 

Mr. Kurz does not describe the ligula in L. speciosa; it is, however, 
shewn (perfectly accurately) in t. 13, f. 5. as cordate and entire—just 
as it is in L. Jenkinsiana. In the species under review the ligula is 
larger, ovate orbicular, and armed at the margin with small but hard, flat " 
black blunt spines, a character exhibited by no flabellate-leaved palo of 
which specimens are preserved in Calcutta Herbarium. 
263. CALAMUS ANDAMANICUS Kurz. 

In all the islands, common, 

Andamans. 

264, CALAMUS TIGRINUS Kurz. 

In all the islands, common, 

- Andamans, Tenasserim. 
265. Cocos NUCIFERA Linn. 


In all the islands, extremely abundant. Probably not truly in- 
digenous, though perhaps not intentionally introduced. It has long been 
known that this palm occurred on these islands; the name “ Cocos 
Islands," applied to the group, is of older date than 1652, and it has 
often been the subject of remark that while this is so and while every : 
island in the Nicobars, even uninhabited ones like Batti Malv, has 
Coco-nut trees, the species is altogether absent from the intervening 
Andaman islands. Kurz, in Forest Flora, Brit. Burma, says the Coco- 

, mut occurs on north-east Andaman also, but the writer is unable to 

"| ascertain on what authority, ande the statement is contradicted by the 
officers of the settlement at Port Blair who alone know the coasts 

of the group intimately. There are here and there individual trees on 

tho Andaman coasts now; Dr. Alcock tells me there is one on South à 
Sentinel; the writer,saw one on Rutland Island; Captain Simpson, — 
Assistant Pórt Officer, Madras, tells me he recollects being in a small 

^. bay in one of the islands of the Eastern Andaman Archipelago where 
there aro some trees. But all these are quite recent introductions 
and are mainly due to the humanitarian efforts of tho officers of the 
. Andamans who plant them when they visit various places along the 





i. = . eoasts ; the instance quoted by Captain Simpson is, however, attributed 
E to a wreck, No explanation based on the set of currents in these seas 
KG às sufficient to explain the peculiar distribution of the Palm, and the | 


writer is inclined to believe that the presence of the species in tho Coco TE 
ES. Islands is due to the wreck of some Coco-laden craft on their coasts. - 


e = Onos established the species spreadsewith great rapidity. On i Barten 
-bland one one tree was known in 1881; Wl trm vere connie, o 
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. which seven were bearing. In Narcondam there were in 1891 Coco-nut 
trees, many of them bearing, in 3 separate bays on the N. W., N., and 
N. B. aspects of the island respectively. These may have been brought 
from the Coco group by a strong North-East to South-West current that 
sets down on this island from the neighbourhood of that group, but I am 
inclined to think they owe their presence to an act of unrecorded piety 
on the part of some humane individual who has visited the island, 
for in the North Bay where the trees are most numerous there is, just 
behind the coco-nut zone, a large patch of Plantains which clearly must 
have been introduced intentionally, 

It should not be forgotten that at some remote period a colony may 
have been started in the Coco group and then abandoned, It is known 
that in recent times two such attempts have been made and that both 
have failed owing to the unhealthiness of the place. It may be that 

⸗ the Coco-nut was intentionally introduced on some similar occasion of 

which no record has been left. In any case, to speak of the coco-nut as 
“wild” here, as Mr. Kurz does (Jour. As, Noc. Beng., xliii, Pt. 2, p. 200) 
is apt to convey the erroneous impression that the species is here truly 
~= — indigenous. 

The coco-nut cannot be said to be known in a truly wild state, 
"though it occurs on many uninhabited islands, and its original home is by 
no means certain. 
hore Phe quality of these coco-nuts is little inferior to that of those 

cultivated at Port Blair and though distinctly inferior to those eultivated 


in the Nicobars they are much the same as those on Batti Maly where, 


there are no inhabitants. 


p" — .— America, Polynesia, Malaya, India. 

E — PANDANEÆ. Es. 
= 266. PaNDANUS ODoRaTISSIMUS Linn. f. E AY 
së — ^ Tn all the islands, common on the coasts.  * 

— 4. Danois Indo-China, Malaya, Andamans, Nicobars. 

E — y AROIDEÆ. 


Res | ..907. AMORPHOPHALLUS sp. (aff. A. bulbifer). 
Ee 2 ON Great Coco, common; Little Coco, occasional. Only leaves and 
Ze very advanced fruit obtained; tubers brought. to Calentta have as yet 
T und produced leaves, but these lenves are bulbiferous and indicate this 
d. species nearly related to, but apparently distinct from, bosh: A. 
Ke and A. tuberculiger. o 
— . ALOCASIA FORNICATA Schott. | 
— * "de opos, common. e 
S ido-Ohina, Malaya, Andamans. 
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269. ScerNDAPSUS OFFICINALIS Séhott, 

In all the islands, common. 

India, Indo-China, Malaya, Andamans. 
270. Pornos scanpens Linn, 

In all the Islands, common. 

India, Indo-China, Malaya, Andamans. 


NAIADACEZE. 
271. Cyrmovocea CILIATA Ehrb.* 

On the reefs of all the islands; extremely common and forming vast 
submarine meadows. This species is exceedingly common in the An- 
damans and has been met with iu equal abundance at Rangachang near 
Port Blair (thére associated with another species of apparently the same 
genus), at Rutland Island, at Little Andaman (there in company with 
Halophila ovalis), and at Car Nicobar, No flowering or fruiting speci- 
mens have yet been reported at Calcutta. This is the plant supposed 
by Kurz (Jour. As. Soc. Beng., xlv, Pt. 2, p. 154) to be a small form of 
Enhalus aceroides. 

272. WANICHELLIA PALUSTRIS Linn. 
Little Coco, in the small lake along with Chara fatida. 
Cosmopolitau in salt-marshes. 


CYPERACHEZE. 
073. Cyperus POLYSTACHYUS Rottb. 
Great Coco; west coast, rather common on the bare grassy slopes. 


* Cosmopolitan. ' 





ée 






974. CxrEnus ELEGANS Linn. = 
— — Great Coco; frequent in wet patches in the dense interior jungle. 
- Indin, Indo-China, Malaya, Andamans; America. 
275. CrreencpiLerus Vahl. 
Great Coco ; occasjonal. : 
India, Indo-China, Malaya, Andamans. 
276, CYPERUS PENNATUS Lamk. 
— Tn all the islands, very common on the coast in NET places. — ^ 


| i i EE of the Indian Ocean, | uA — 


KÉ 


 Krumon BREVIFOLIA Roxb. 
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| 979. FiMBRISTYLIS PERROGINEA Vahl, ` ` | lo 
| Great Coco and Little Coco, on coral-shingle. | 
— India, Burma, Malaya. 
280. NFIMPRISTYLIS QUINQUEANGULARIs Kunth. 
Great Coco and Table Island, in marshy ground. 
India, Indo-China, Malaya. 
281. FIMBRISTYLIS MILIACEA Vahl. 
Great Coco, flat marshy ground nedr the small lake. 
India, Indo-China, Malaya. 
282. Scirpus supULATUS Vali. 
Little Coco, in the lake at the south-west corner of the island, 
abundant. 
Bengal (Salt lakes) ; Beluchistan, Panjab; Africa, (Egypt). 


! GRAMINELZE. 


283. PASPALUM SCROBICULATUM Retz. 
Little Coco, abundant in the lake. 
. India, Indo-China, Malaya. 
284. PANICUM CILIARE Retz. 
Great Coco, near south end of island. 
= India, Indo-China. 
| 285. Panicum COLONUM Linn. 
- — Table Island, light-house clearing ; Great Coco in the clearing, — 
at south end of island in Coco-nut zone. 
Cosmopolitan in the tropics. „ 


.. 286. Panicum Hecorvs Trin. 

—— Table Island, in the clearing. 

~~, India, Indo-China. : Á 

2887. PaNICUM JAVANICUM Poir. ids c 
"S |» A— Great Coco, common. 









= . India, Indo-China, Malaya. i 

288. Panicum Myurus Lamk, 
MEXA Great Coco; in matted manses floating in the small lake at north- 
e east corner of island. 

E Tod, Indo-China, Malaya. 

989, Panicem MONTANUM Roxb. 
Great. Coco, with the next species, in deep jungle. 
n dia, Indo-China, Malaya, Andamans. 
Ze )0. OrrisMENUS coMrosrrUs Roem, & Schult. | 
Ute AER eat Coco, in dense ege occasional. M. d 
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B, 29]. THUAREA SARMENTOSA Pers, 


Great Coco, common as a turf under Coco-nut trees. 
Shores of Indian Ocean. 

292. IscH£MUM CILIARE RETZ. s 
Great Coco, common on grassy slopes and under Coco-nut trees. 
India, Indo-China, Malaya. 

293. IscuxwuM moricum Linn. 
Great Coco, occasional only ; Little Coco, extremely abundant. 
India, Indo-China, Malaya. 

204, ANDROPOGON ConTORTUs Linn. 

Table Island and Great Coco; the common grass both in the clear- 
ings and on the naturally bare headlands of the western coast. 

Cosmopolitan in the tropics. 

205. Evevsine INDICA Gaertn. 

Table Island, frequent ; Great Coco, rare. 

Cosmopolitan in the tropics. oi 
296. EnEvsINE XovPrIACA Roxb. | 

Table Island ; in the light-house clearing, scarce. 

Cosmopolitan, or nearly so, in the tropics. 

207. DENDROCALAMUS STRICTUS Nees, var.— ? 

Great Coco, on one hill, abundant; Table Island, plentiful. - Flower- ^ 
ing examples were obtained on Table Island which have been kindly ! 
examined by Mr. J. S. Gamble. "There seems no donbt as to the species, 
the specimens do not however quite agree with typical examples. There 
is little doubt that this Bamboo is here indigenous and, from an account 
received from Mr. Godwin-Austem (formerly of Port Blair), appears i 
to occur on Saddle Peak in North Andaman also, It does not occur in - 






Gr South Andaman. d 
| = . . India, Burmah. ` : — 
Ex. " CRYPTOGAMZE. E 
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998. Duett SOLIDA Sw. KH 
T X. 4 Great. uoo». east coast, very common on Mimusops littoralis ang * 
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300. CERATOPTERIS THALICTROIDES Brogm. 1 
Great Coco, in wet places in the interior with Cyperus elegans. 
e Cosmopolitan in the tropics. 
When discussing the weeds of the Andaman Flora (Jour. As. Soc. 
Beng.) the writer imagined this fern to have been introduced into these 
islands by human agency, at least indirectly, But the Coco locality 
proves sufficiently to his mind that its presence is altogether indepen- 
dent of man's presence, and he has since then collected it in similar 
situations in South Andaman. It is probably not at all common how- 


ever, and hence it had escaped the notice of Mr. Kurz when he collected 
in the Andamans. 


301. PorxropivM IRTOIDES Lamk. 
In all the islands, frequent. 
India, Indo-China, Andamans, Malaya; Australia, Polynesia ; Africa 

302. Ponypoprom ADNASCENS Sw. 

Great Coco, on trees in mangrove swamps; Little Coco, on trees in 
lagoon at south-west end of island. 

India, Indo-China; Andamans, Nicobars; Malaya; Polynesia ; 

Africa, 

303. JPorxrPopivM QvEnCIFOLIUM Linn, 

In all the islands, very plentiful in the same situations as Davallia 
solida. 

India, Indo-China ; Andamans, Nicobars ; Malaya; North Australia. 
304. VITTARIA ELONGATA Sw. 

~ — Great Coco, not very common. 

India, Indo-China; Andamansa Malaya; Australia, Polynesia; 

` Africa. 

J 305. .ACROSTICHUM SCANDENS J. Sm. 

| Great Coco, very common in the low-lying lands behind the coast 

zone. a 

y India, Indo-China; Andamans, Malaya; Australia, Polynesia. 

806. ACROSTICHUM APPENDICULATUM Willd., var. SETOSA. 

Da. = Great Coco, the only common ground fern on the interior ridges. 

d 3 India, Indo-China; Andamans, Malaya. 

uns 3:907. LxaopiUM FLEXUOSUM Sw.; Bedd. 

A In all the islands, common in the dense dwarfed jungle on the 

7" n .. ridges. a - ^ 

EN CU India, Burma ; Andamans, Malaya; Australia; Africa. 
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MUSCI. 


309. CALYMPERES Dozrancm Mitt. 
- Great Coco, on damp rocks in a sheltered bay on west coast, also on 
Mimusops trunks in coast zone; Little Coco, on trunks of Mimusops 
Samoa; Java, Philippines; Ceylon; Admiralty Islands. 
310. Bryum cornonatum Schwaegr, 
— Great Coco, on charred stumps of Mimusops littoralis at south end 


of island. 
Tropics of both hemispheres. 


HEPATICAS, 


811. LEJEUNIA sp. 
In all the islands, on trees, common. 

319, HzraTICA sp. (genus indeterminable). 
Great Coco, on trees in mangrove swamps. 


CELLULARES. 
LICHENES, 


313. COLLEMA NIGRESCENS Achar. 
Little Coco, soft pulpy masses on stems of Cycas Rumphit 
Cosmopolitan. 

314. Pavsca sp. (near Ph. obscura Fr.) 

. Little Coco, on stems of Cycas "Rumphii, 

815. Pmnvscia sp. 
Great Coco, on rocks, west coast. ` ` 

916. LEPRARIA sp. (specimens imperfect). 
Great Coco. z 


FUNGI. 
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ZE Porvronvs ruLYUS Fries. 
e Great Coco. 
* Asia. 
321. Porxronus xANTHOPUS Fries, 
Great Coco, on dead stems. 
Cosmopolitan in the tropics. 
322. PoLyrorus sawaUINEUS Fries. 
Great Coco ; on dead stems of Cocos nucifera. 
Cosmopolitan i in the tropics. 
323. PoLYPORUS GRAMMATOCEPHALUS Berk. 
Great Coco, on dead wood. 
India, Indo-China, Malaya, Australia, America. 
324,  POoLYPORUS AUSTRALIS Fries, 
Great Coco. 
Cosmopolitan in the tropics. 
329. HEXAGONA PERGAMENEA Berk. & Broome. 
` Great Coco, 
Ceylon (Berkeley and Broome, Jour. Linn. Soc. xiv, 57). 
` 326. HEXAGONA SRRICEO-HIBSUTUS EL 
Great Coco; on dead wood. 
=  . North America (Klotzsch, Linnea viii, 483). 
mn 897. HEXAGONA TENUIS Hook. 
— Great Coco, on dead wood. 
Nicobars (Fenzl, Novara Bot. ii, 138); Mauritius (Klotzsch, Linnea 
i viii ili, 482). 
328. DEDELEA FLABELLUM Berk.  , 
Great Coco, on dead wood. 
l * RR Asin. 
d 329. DEDXELEA SANGUINEA KI. E 
Great Coco, on dead wood. ~ A 
T India (Klotsch, Linnea viii, 481). 
is —  DEDELEA QUERCINA Fries. 
| . Great Coco, on dead wood. 
— 
L 'EDALEA CONCENTRICA Fries. 
"t Gr sat Coco, on dead wood. 
| Cosmopolitan i in the tropics. 
339, 4 'HELEPHORA INCRUSTANS Pers. 
ire - T on Pongamia glabra ; Little Coco, on Cycas Rumphii. 
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934. HiRNEOLA POLYTRICHA Mont, 
Great Coco, on dead wood. 
Tropics of both hemispheres and Polynesia. 
335. XYLARIA CLAVARIOIDES G. Massée, sp. nov. 
Xylaria {(Xylocoryne) stromatibus sepius iip cs rarius in czspiti- 
8 bus 2—5 connatis cylindraceis, 2—4 cm. altis, 1—1 diam.; extus atris 
papilloso-scabris, intus candidis stipite dlongato, coriaceo-suberoso 
nigro-velutino demum nudo; peritheciis clayulm omnino immersis; 
ascis cylindricis, pedicellatis, octosporis ; sporidiis oblique monostichis, 
ellipticis, nigricantibus 10—11 x &. (Prain n. 45). In lignis pu- 
tridis. 
Great Coto, common on dead stems of Mimusops littoralis. 
3836. DALDINIA vERNICOSA Cos. & de Not. 
Great Coco, on dead wood. 
India, America. 
337. HRnyTISMA sp. 
In all the islands, on leaves of Ficus brevicuspis. 
. Andamans, (the same species apparently is equally common at Port 
Blair). 3 
338.  ———. Š 
Besides the above there occurs on both islands a Fungus which 
appears to be very widely dispersed throughout tho Andamans and 
Nicobars, but has so far been only found as a white mycelium that ap, 
pears as a narrow band on the bark of slender branches, runs upwards 
nlong these and divides into sti] narrower bands on the branchlets ; 


] d e? these branch and anastomose and send still narrower bands (threads) 
Ze? upwards along the petioles of the leaves and finally spread as a thin 
L | : — on the under surface of the lamina. The writer has found the 


game blight (known t9 the officers at Port Blair as “ thread-blight '*) 
on the following species: Alsodeia bengalensis, Ochna squarrosa, Bombaz 
o Snwigne,. Camellia theifera, Hibiscus rosa-sinensis, Gardenia sp., Pongamia 
| glabra, Diplospora singularis, Blachia andamanica, Ficus nitida; it is 
also reported to occur on a species of Phalenopsis. Its effect is in every 
Se SET case vag same, the leaves affected become yellow and sickly, and. as 
Wi Be among indigenous species and the Tea-plant among 
- eultivated species, when affected they become brown and die. The 
— ` Mi ht spreads. with great rapidity and for a time threatened the existence «f 
of the — at Port Blair. Drs. Cunningham | and Barela; 
re b — get but as there is no sien of : dvance E 
lial stage ` Mer positione. —— re — 
ESTS | — — iv 4 
Cé vw x 
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339. * 





A second fungus of some interest is an Uredine that was found in 
considerable quantity on Olerodendron inerme. This the writer has 
met with, always producing the same characteristic effects on this 
Clerodendron, in South Andaman, Little Andaman, and Car Nicobar, as 
well as on Great Coco. The specimens were examined by the late Dr. 
Barclay, but were found insufficient for determination. 

340.  —— ———. 

A third fungus of dfe causes a “ dry-rot " in the fallen trunks of 
Mimusops littoralis on the beach. The effect produced simulates in a 
wonderful manner charring by fire; it appears to be confined, so far as 
the drift timber and wreckage on these islands is concerned, to Mimusops 
and Quercus—the planks of a wooden vessel, apparently of oak, that had 
been wrecked on Little Coco, being attacked like the Bullet-wood trees ; 
Teak, Sundri and other logs were not affected. ` 


ALGÆ. 


341. SARGASSUM ILICIFOLIUM J. Agardh. 
In all the islands; in great beds at the outer margins of the fringing 
reefs and in the deeper water beyond; the only really common sea- weed. 
Almost Cosmopolitan in the tropics; not from Australia (Hemsl., 
2 Report on Bot. of Admiralty Islands, p. 271). 
| 342. "TungBINARIA ORNATA J. Agardh. 
- In all the islands ; rather common both on coral and on sandstone 
reefs. | 
- * Indian Ocean. e 
ie $43. PADINA PAVONIA Gaill. 
"^ — Tn all the islands; on both coral and sandstone. 
Cosmopolitan in tropical seas. . 
EM JDicryorA DICHOTOMA Lamour. = 
| Great Coco; on coral reefs. 
Ee xu ge Common in both north and south temperate seas, rarer in the 
tropics. e 
Poets BE CLITHOTHAMNION POLYMORPHUM Aresch. 
2 E: == Great Coco; on coral reefs. 
SE - Mä Atlantic, Mediterranean, South Africa; Chonos Archipelago. 
d 2 * 2146. ACANTHOPHORA TRIERI Lamour. 
e | Bittle Coco ; pools on coral reefs. 
m Ge Cosmopolitan in tropical seas. 
847. ; Jasa TENELLA Kuetz. 
— egeat ph ; on reefs, oi Lithothamnion polymorphum. 
ui Ocean. 
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348. GRACILARIA CRASSA Hary. 
In both islands ; in pools on coral sand. 
* Indian Ocean. 
349. Get CORNEUM J. Agardh. 
Great Coco; on coral reefs; also growing on Halimeda Opuntia, 
. Almost Cosmopolitan, 

[A specimen of a Gelidium washed up by the tide on Little Coco, 
was too much withered and bleached to be identified; another was 
collected there on the reefs, but in too early a stage of development to 
be named.] 

350, CAULERPA CLAVIFERA J. Agardh. 

Both islamds ; on reefs. 

Cosmopolitan in tropical seas. 

ool, QCAULERPA PLUMARIS J. Agardh. 

Little Coco; in pools on coral reefs. 

“4 * Indian Ocean, 
952. VALONIA FASTIGIATA Harv, . 
— Great Coco ; on coral reefs. 
Indian Ocean and Pacific. 
Vë 353. VALONIA CONFERVOIDES Harv. 
> Great Coco; in pools on coral sand. 
Be * Indian Ocean. 
E LA species of Valonia was collected on Little Coco also, but in too 
WS -early : a stage of development to be named]. 
| . 854. HarntepA Oruntia Lamour. 
E MN In | both islands ; both on sandstone and on coral reefs, rather com- 
|J. mon. 
Cosmopolitan in tropical sens. 

855. SIPHONOCLADUS ? FILIFORMIS "De Toni, 

Washed ashore onthe coast of Little Coco after stormy — | 
that. prevailed for three days during our visit. —— 
Y, ta Goes, Sp, 
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in the shallower fidal pools on Great Coco, but the specimens were too 
much withered to be determinable. 

[ Where an asterisk precedes the distribution of any Fungus or Alga 

it has been impossible to ascertain whether the species in question 
- extends béyond the area indicated]. 


$88 Narure, DisrRinUTION, AND PROBABLE OniGiN oF THE FLORA. 


In this list 358 distinct species are recorded, distributed among 268 
genera and 95 natural orders; 297 species are Phanerogams and 61 are 
Oryptogams, giving a proportion of nearly five flowering plants to one 
flowerless species, the exact proportions and percentages being :— 

Phanerogams: Cryptogams:: 485: 1. 

Phanerogams = 83 °/,; Cryptogams == 17 ?/.. 

In the two groups Filices and Algo the list represents the Crypto- 
gamic flora with probably the same degree of adequacy that it does the 
Phanerogamic. In the other Cryptogamic groups it is to be feared the 
representation is not so complete. Still the scarcity of Mosses and Lichens 
is a very striking feature of the flora, so is the paucity of Ferns; with all 
three groups it is not merely a case of few species being present, there 
— mre, except perhaps in the case of Acrostichum scandens, which is common, 
remarkably few individuals of these species. 

Among the 297 Phanerogams, 238 are Dicots; only one of these 


(Cycas Rumphii)is a Gymnosperm, the other 59 being Monocots, The A 


Dicots are distributed amongst 59ə natural orders and 178 genera, the 
Monocots amongst 14 natural orders and 45 genera. The proportions 
and percentages here are :— 
, Dicots: Monocots:: 4: 1. ` 
: Dicotyledons = 80 °/, ; Monocotyledons = 3 */.. 
L-  Altogether 66 per cent. of the flora consists of Dicotyledons, whilst 
among these the Polypetalw exceed in number the rest of the groups 
combined, a somewhat unusual circumstance, since, as regards species at 
= least, the Indian Gamopetalo usually exceed the Polypetala; Polypetale 
bere constitute, as it happens, one-third, or 33 °/, of the whole flora. 

-. "There are only 15 Vascular Cryptogams in the list as against 46 Cel- 
— de r Cryptogams ; these are together distributed amongst 45 genera and 
R2 orders; The proportions and percentages are :— 

Ce ` ` Vascular: Cellular:: 1: 8. 
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Taste I. Systematic synopsis of Coco Island orders, genera and. species.. 


PHANEROGAMJE Steerer eet re ter beeeeaeeaeee eee 73 Fe ere," Cee See ere ete CHR eet ane 297 
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Of the 73 natural orders of Phanerogams 24 are represented by 
single species and 14 more by two species each. The most extensively 
represented natural order is Leguminose, with 34 species ; followed after 
a long interval by Euphorbiacee and Graminem, each 15 sp.; Convolvu- 
lacew, 14 sp.; Rubiacee, 13 sp.; Urticacew, ll sp.; Cyperacem, 10 sp. 

" Filices, amongst Cryptogams, are also represented by 10 species, Nono 

of the other orders have more than 8 species. 
As to genera: 29 of these natural orders of Phanergams are re- 
presented by one genus; 13 by 2 genera: 11 by 3 genera; 6 by 4 genera; 
E by 5 genera; 4 by 6 genera; one natural order each where there are 
|. - 7 genera (Apocynec) ; & genera (Graminee) ; 11 genera (Rubiaceo) ; 12 
— . genera (Euphorbiacee) ; and 22 genera (Leguminose) : Leguminose thus 
| — leads both as regards genera and species. The subjoined table exhibita 
| -. the relationship of the orders according to the wealth of their repre- 
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T: 1 — sentation. 





— - — TABLE IT. Natural orders of Coco Island Phanerogams arranged according 
c See —. to their richness in species. t Po 
- rvs p= =. — 2 -â - " 
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Number Number 
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NAMES OF ORDERS, 
species, | orders. 
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Convolvulacem. 

Rubiacem, 

Urticacee. 

ot dag mg [ F'ilicesare also represented by 10 species. ] 
alvacem, Sterculiacem, Verbenaceæ. 

Compositæ, Apocynem, Acanthaceow, 

Anacardiacem, Palme. 

Ampelideæ, Sapindacew, Rhiz Seen Combretacee, 
Orchidaceom, Liliacee. 

Tiltaces, Meliaceæ, Asclepiadacem, — 

Olacinee, Celastrinee, Ihhamnem, Lythracee, Solan- 
acer, Nyctagineæ, Amarantacee, Laurinew, Seita- 
minem, Commelynacee. 

Menispermacee, Capparidee, Gutlifere, Dipterocarp- 
em, Burseracem, Myrtacem, Passifloracem, Myrsinec, 
Horaginem, Bignoniacem, Aristolochiacew, Myristicem, 
Dioscoreacem, Naiader. 

1 94 Anonacern, Nuymphoacem, Violacem, ` Hutacem, 

Moringew, Connaracer, Melastomacem, Cucurbitacem, 
Ficoidern, Goodenoviec, Sapotace, Ebenacem, 
Gentianaeec, Scrophularinee, Labiatæ, Polygonacem, 
Piperacea, Loranthacem, Santalacem, Cycadacem, 
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= - Xf the species are classified secording to them habit we find that 
. 78 are climbers, 74 are trees that may exceed 30 feet in height, 20 are 
" small trees that do not exceed 30 feet, 48 are shrubs and 138 are her- 
. baceous, (treating as herbaceous species like Carica, Scemrola, Musa, 


and <Aerostichum scandens, which are here included among tlie other 
SS climbers). ‘But though as regards number of species herbaceous forms are 

Jc EI? » largely represented they are as a matter of fact extremely inconspic- 
* ae nous, two-fifths of them being cryptogams and one-third of these being 









n. marine. oe if we except the herbaceous climbers, which are here 
p * AE et , with along with the woody ones, and the species that oceur on the 
E E o ew | are grassy slopes, are herbaceous phanerogams more numerous than 


ceou SCFyPhogamis. The most numerously represented herbs are 

) * ropogon contortus, Desmodium polycarpon, Desmodium  triquetum, 
Vernonia — Blumea virens, the various species of Fimbristylis, 
rus pennat and polystaehyus, Boerhaavia repens, Ischemwm muti- 

1 sar, Herbaceous. See inst — Zeep. 
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Amaryllidaceæ, Taccaceæ, Flagellariee, Pendaiaoke. 


Crinum, etc; and all Cryptogams except the two glimbing ferns, Lygodium. 
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jungle only, such as Desmodium laxiflorum, Urena lobata, Oyperus elegans, 
Oplismenus compositus, Panicum montanum, Alocasia fornicata, Oostus 
spectosus, Zingiber sp., Amorphophallus sp., Acrostichum appendiculatum, 
Ceratopteris thalictroides, etc., are not only very rarely met with, but are 
represented by extremely few individuals where they do occur, 

Woody shrubs and small trees taken together do not, as regards 
species, quite equal in number the large trees. In point of number of 3 
individuals, however, this is not the case, for it is not unusual to find these, 
woody shrubs and the smaller trees truly gregarious, particularly on the 
ridges; the chief examples are Glycosmis pentaphylla, Alsodeia bengal- 
ensis, Glyptopetalum calocarpum, Cyclostemon assamicus, Macaranga 
Tanatius, Miliusa sp. Cynometra ramiflora, Deca sambucina, Dendro- 
calamus strictus; a far larger area is covered by small trees and woody 
undershrubs heavily loaded with creepers than is covered by tall forest. 
In the mangrove-swamps most species may be spoken of as gregarious, 
but even here there is no great number of trees over 40 feet high; and 
the only gregarious fall trees are Mimusops littoralis and Gyrocarpus 
Jacquinii, both denizens of the beach-forest behind the Coco-nut zone, 
and Cocos nucifera itself. Among the arboreous species in these islands 
have to be included Cycas Rumphii, which is very commonly 30—35 feet 
high and of which one specimen measured in Great Coco had a clear — 
stem from ground to crown of 42 feet; also Tournefortia argentea which 
in Little Coco (and elsewhere in the Andaman group) is a tree 25—40 
feet high with very black bark and a trunk often 3—34} feet in girth ; 
Pongamia glabra too, recorded by Mr. Baker in the F. B. I. as sometimes 
a climber, is here, as it also is in Bewgal, always a tree from 20—60 feet 
in height. Salacia prinoides on the other hand is here always a heavy 
extensive climber. 

Erect woody species therefare, including both trees and shrubs in 

this category, form almast exactly two-sevenths of the flora as regards 

- $umber of species. As regards individuals, however, it will be no over- 

estimation to say that these constitute six-sevenths of the vegetation, not 
merely in bulk but in actual number of individuals. 

Climbing species, as compared with those hnaving au erect or 
prostrate habit, show a much higher proportion of woody to herbaceous 

|. "species. This is owing to the fact that of the 78 climbers snis: ve 2 
Do . eryptogams, while in the other group 59 eryptogams are inciude o 
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give therefore an accurate conception of the conditions that prevail, the 
—  Qellular eryp excluded. Of the 312 Phanerogams 
? 'asculs f erect habit and 78 are climbing, 
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. Among these erect vascular plants the proportion of woody to her- 
baceous is therefore :— 

Woody sp.: Herbaceous sp. :: 3: 2. 

Of the climbers 35 are woody and 43 are herbaceous so that hero 
the proportion is :— 

Woody sp.: Herbaceous sp.:: 2:24. - 

Instead therefore of being lower amongst climbers than erect species, 
the proportion of herbaceous species to woody ones, when attention is 
confined to vascular plants only, is actually higher. And in number 
of individuals too there is a much more even balance among climbing 
species, since herbaceous climbing species, ns well as woody ones, can 

" easily raise themselves to the light and air for want of which no great 
quantity of herbaceous undergrowth can exist; indeed the herbaceous 
D climbing species possess many advantages over their woody rivals, for 
| they are not ns a rule so heavy and as, moreover, they sometimes (e. g.s 
Modecca, Trichosanthes, Dioscorea, Gloriosa) die down annually, they do 
nob destroy the species on which they are supported so soon as do heavy 
— perennial creepers like Calamus, Thunbergia, Anodendron, Chonemorpha, 
= Derris, ete, which in a few season. drag down the trees on which they 
climb. 
E Some of the woody climbers, such as Anodendron and Thunbergia, 
— — climb to great heights, and are not surpassed in this respect even by the 
. Modecca. The majority of the woody climbers, however, like Sarcostigma, 


un ; Capparis, are not to be found on tall trees at all, but load heavily the 
— us voody undergrowth of small trees and shrubs that forms the bulk of the 


». S GE Or the climbing species 20, or 2»^/., are? armed. As a rule the 
—— — armed species may be said to belong to the class of undergrowth clim- 
d bers; with the exception of the two species of Calamus, the lofty climbers 
are unarmed. 


"The habit 
we i 






— of the Coco Island species is shewn in the subjoined tablo. 
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Dante IH. Habit of Coco Island species. 
Vascular species (Phanerogams and Vascular Cryptogams).... 312 = 
species with erect habit... eee esee ehh 294 
Woody species ` wu a RER aen innen 142 
Trees Sg "ow gg gg gg gg * *" WWW $& * * * 94 
Exceeding 30 feet...... 74 

* Under 30 feet “eer eenee 20 , 
— * 


og le RR res IP ng ere KS . 48 
Herbaceous species (Herbs and Herbaceous 
shrubs)... seen -" eg * * " ES amm! 


Climbing 8pecies .. cee «esee ee e tee trono nnus 
Woody — —⸗ ———88 
KT Fee LO 

. Unarmed.. TOUHTOTUCDGO ROETUXDE IL 


Herbaceous tinta Egone csi dee _ 43 


AGEL Ee eg ged eeben 
paN a T oe nae vankuvachsavacvaeaes  cesael 36 


Non-vascular species (Lower Cryptogams) ....sesevessceersesneeee 46 


Total Coco Island species ww. 9908 
As regards habitat it will be gathered from what has been said 
above that a very large proportion of the flora is of arborescent forest- 
type. Next in point of numbers to the inland forest species, though only 
half as numerous, are the litoral species; following these at about an 
equal interval are parasitic or saprophytic species—a class here almost 
QM entirely composed of Fungi; after these in sueccssion epiphytes ; marine 
y species, (mainly Algæ); weeds of cultivation ; cultivated species; marsh 
or water plants ; and species of open grassy slopes. 









—  — The subjoined table gives the &umbers of each class of species ; ; the 
— meadow species, here separated from the forest species, are, owing to the 
ah smallness of their numbers, in all subsequent tables included with the 
forest species. z 
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> The subjoined table exhibita the relationship that subsists between 
the systematic disposition of the species and their habit and habitat. 


TABLE V. Relationship between systematic arrangement, habit and habitat. 
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species with succulent fruits, Northern Australia. While, therefore, in 
the table of distribution the occurrence of the species in the large divi- 
sions of the globe are given on the left hand side, ou the right hand the 
distribution within South-Eastern Asia itself is given. Further, since 
the geographical position of these islands indicates that they are an inte- 
gral portion of the Andaman chain, and as the Andamans altogether form 
as it were part of the debatable land between Indo-China and Malaya, 
the occurrence of the Species there is also noted. In all cases where the 
occurrence of a species in the Andamans is, at least so far as we yet 
know, only due to its presence in the Coco Islands, the species in ques- 
tion is indicated by [ ] brackets. The other debatable territory, so far 
as Malaya and Indo-China are concerned, is Tenasserim, and in all cases 
where the occurrence of a Coco Island species ın Indo-China depends 
entirely on its occurrence iu Tenasserim it is marked by the same [] 
brackets in the Indo-Chinese eclumm. Similar! y when, as is frequently 
the case, a species is only African in the sense of occurring in the Mas- 
carene Islands, the same [] brackets are used in the African column. 


Taste VI. Distribution of the species observed in the Coco Group. 
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x| x — en ee x |x] Acanthophora 'I'hierii oon Ä X Ix | x x x 
— - we — — bi x Janin tenella s.s e - 7 x — —-. — 
— — = — — x |x] Gracilaria Oranssi ... a i = |x| wes | = — 
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E Reviewing the general distribution of the flora as given in TABLE 
"e OVI, we find that of the 358 species, 70 are cosmopolitan in the tropics, 10 
T. 


— more are nearly so, 49 are more or less widely spread throughout the 
AN tropics of the old world, 41 extend from South-eastern Asia to Austra- 
T wi lasia, while 188 species are confined to Sonth-eastern Asia. The sub- 
— | joined. synoptié table indicates these distributiona! features more exactly 
MES and gives nt the same time the relationship of this distribution both to 


—R - the habit and. to the habitat of the species. 
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In tropics of both Hemispheres, but 
hardly cosmopolitan. 
8| 1| 1)...) 1) Amerien, Africa, Asin, Anstralia 
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21...]...]- 2| America, Asin ben 


Widely distributed in Eastern Hemi- 
spheres; not in America, ` 











29) 718 5| Africa, Asin, Australia, Polynesia — ... 
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| Confined to Asia and Australasia. 
15| 2} 2) 3| 8) Asin, Australia, Polynesia 
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ETE 1 KE S Asin, Polynesia kd 
188/43/59 28| 58 South-Eastern Asin only ..., 
35s 780148 135 TorArns 
"ef In discussing the phytogeofraphic distribution of these species 1 


* within the province of SSuth-Eusteru Asin it is necessary to distinguish 
E between the districts forming the Western section, viz.:—the lower 
glopes with, the plains at their foot, Peninsular India; amd — — 
m—from the Eastern section, which comprises Southern China, Indo. 

na, a, Malaya, including the Philippines, New Guinea, and the coasts of- 
Nor T nor Tropical Australia. Of the 358 species in the Covo Islands, - 

` which therefore necessa iin Gccur iv the Eastern. seations 252 species, 
or 70 per cent., are ! Of the whole. 
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In Andamans $6909606€0 90409009 CHEESES 909090998 Pé?vovvbol seve sees 


In India and Ceylon 1— ...... sesgegztzszasa stees Ra Pee eee He OES 76 
In China, Indo-China, Malaya, Australia are eececeve DEER 
In Indo-China, Mnlaya, Australia . ooo 31 
In Indo-China, Malaya — ⸗⸗ e" ^"^» 15 
In Indo-China, Andamans...... ORT CHET Ree snap reste 
In Andamans, Malaya, Australin .... *» ** »**"* @e# tate naaa genge sg 
In Andamans, Malaya...... IEWESCHTEN REECH 3 


In Himalaya :— Sgr sggg pggegggg BECP Pee Ree eee ee eects *2"n5^92914 


In China, Indo-China, Malaya e a eee mew eee sr tass tt 1 
. In Indo-China, Malaya sg sggsggs gp eepeeeeete @eeeeweee **9*9*9"99*"9"42* eee eee 2 
n In Indo-China, Andamans 45009999 909990968 20000000 (52090609 teen 2 


In India :— CORR He sten sep 4558 Re CO OEE Cee ee eee ee 13 
A» In Indo-China, Malaya, AustraliB <ccesces veceve rovo tees 
In China, Indo-China, Malaya Tae ET) see eee tee osese 29 pree 
In Indo-China, Malaya eee eee 4558889459 CORES 254935835559 eee eee 


1 
] 
3 
In Indo-China, Andamans wow © ."."""W^*.a T"*"*"?9" ggeg V9" seers eee žė : 
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a. ^ In Andamans, Malaya, Australia... se TECH 
? «. In Andümamns enn cesses eat 95599999 Heehee ceco sent 
( In Ceylon :— sret RRO set Essen EO Oe hee Ree eee accru 10 
ji . In Indo-China, Malaya, Australia sen eeeveeeeeevnee eee ee gggggg gg 1 
p In Indo, Chinn, Malnyu.....« wx xn vi eC Cee Oe seso osot eee D - 
I 


-$ e NM In Andamans, Malaya eese Po*- ^O .* Cee eee R.-*-*.ET""T?* sgesegssg ssrrsg 
a aTr J In Andamans eene «»o^»*^à heehee KSE (999 She Peta osse 
e dé [ pa — — 
— — —- Total number of species extending from the Coco Group to Cis-gangetic India 252 - 
EX T Lus 
NE. — D * H * . 
Dor Taste IX. Distribution in S. E. Asia of the species extending from 
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Extonding ns far na the Andamans ep Se „=... =... SS KEE WERNER WEI 8 
In Indo-China, Andamans; Himalaya, India, Ceylon aen l| > 
In Indo-China, Andamans; Himalaya, India ......2. ANNE wann | ` c 


In Indo-China, Andamans; Indit secsvese sevseres Verte coo 1 


Total number of species extending from the Coco Gronp to China.., 140 


TABLE X. Distribution in S. E. Asia of the species extending from 5 
the Coco Group to Australia. 
Extending ns faras Cha — oc c's WEEN 24245009 WEEK $0099 cont 69590990 106 


To Malaya, Indo-China, China; Himalaya, India, Ceylon ........  72| 

To Malaya, Indo-China, China; India, Ceylon... sese esse ooo 39 

To Malaya, Indo-Chinn, China *"*"*" 9*9" &* 49" F^" **^*. sees sees 41-5" 1 
Extending ns far ns Indo-China TK ete eee See ee eee eee eee ee ee 38 

To Maldya, Indo-China; Himalaya, India, Qeylon seri «cce osno 

To Malaya, Indo-China; Himalaya, India 


eters ee eee "nh ee ] 
To Mnlayn, Indo-Chinn ; India, Ceylon sera eee eh eee nr rn n! nm 21 
To Malaya, Indo-China ; India ,., eee ee HERE ew "979255 l r 
To Malaya, Indo-China ; Ceylon sercas eee eee eee eee eee eee eS 2 
> To Malaya, Indo-China € "st Hee eee eee eee eee ee ee eee eee ee 4 


Extending as far as the Coco Group ( Andamans) only — ee ee troo 9 


To Malaya, Andamans; Ceylon, Trdt@ 5225229999 égen voucste 3 
To Malnya, Andamans ; Ceylon sert stot eee ee ECH EE "th 1 
To Malaya, Andamans; India ee eese eno eee wees neue EE EE 2 
To Malaya, Andamans seen ee eee ttad BE Re ee ^*^. eee 3 


Total number of species extending from tho Coco Group to Australia... 153 

The analysis of these species thus shows that the figures do not 
indiente any special connection either with China, with [ndia, or with 
Australia; many of the species in these tables are cosmopolitan or nearly 
ep. and thus possess no special phytogeographical interest. The number of 
 gpecies that extend from India, Ceylon or the Himalaya to the Andamans 
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end no further, is only 23, or 6j per cent, of the whole flora; this figure, 

TEE therefore, more nearly represents what may be considered the peculiarly : 
—  - Indian element in the Flora of the Andamans. ‘There are only three = 1 
D d ecies that extend from South China to the Andamans and no further a 
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— Tett uu flora. But a consideration of that section of 
ey are detailed shows that they afford little cor- 
roboration of this hypothesis for there is only one species (Dedalea flabel- 
lum) restricted to the Andamans and Ceylon, and as this isa Cryptogam, 
too great a reliance ought not to be placed on the fact; Indian Crypto- 
gams, other than ferns, have not as yet been assiduously collected and the 
occurrence here of this Ceylon species perhaps indicates rather a wide 
dispersion for it than any peculiar affinity of the flora of the group with 
that of Ceylon. 

The general conclusion to which we are led by the evidence these 
tables afford is, that the flora of the Coco Group is almost purely Trans- 
gangetic, and that while this is the case there is no appreciable Chinese 
or Australian element present. We have still to ascertain whether it is 
an Indo-Chinese or a Malayan element that prevails in the flora, and 
to what extent any independent element exists, 

From their geographical position we have to look upon the Coco 
Islands as part of the Andaman Group: in one sense therefore all the 
Coco Island species are Andamanese. But there are as many as 30 of 
the species in the list,* or about 8 per cent. of the flora, whose presence 
in the Andamans is due only to their having been found in the Coco 
Group. At the same time, however, it must be remembered that 19 
species, or over 5 per cent. of the flora, are peculiar to the Andamans as 
a whole, not occurring either in Indo-China or in Malaya, while 24 
more are only known as Indo-Chinese from their presence in Tenasserim.f 
Of these 24 Andamans-Tenasserim species, 22, or 6 per cent. of the flora, 
are confined to these two districts, only two of them extending even as 
far as the Malay Peninsula. The bearing of this peculiar distribution in 
the Andamans and iu Tenasserim, but neither northward to Indo-China 
nor southward to Malaya, the writer has already had occasion to note ;7 
it will be referred to again below in cohnection with the probable origin 
of the Coco Island flora. Another circumstance that must be borne in 
mind is that as yet very little is known of the flora of North Andaman, 


and it is not improbable that some of the 30 Non-4ndaman Coco species 


will yet be found to occur in that island.§ 
® Indicated in the list of distribution by [] brackets in the Andamans column. 
+ ‘Indicated by [] brackets in the Indo-Chinese column. 
f Ann. Roy, Bot. Garden, vol. iii, p. 238. 


E As an example of this possibility may be inatanced Dendrocalamus Strictus 
whic | does not oconrin South Andaman. Mr. Godwin-Austen, formerly of Port 


Blair, one of the very few officera who have ascended Saddle Peak, the highest 


at of North Andaman, has informed the writer that at one point in the ascent a 


. Bamboo da met with quito different from the Bamboos near Port Blair ; not very 


a CS 47 
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Of the 358 species, 232, making 65 per cent. of the whole, occur at 
once in Indo-China, Malaya and the Andamans; 40 occur in Malaya and 
the Andamans, 8 of these extending to Tenasserim but not occurring in 
Burma or Siam (Indo-China proper) ; 22 occur in Indo-China but not in 
Malaya, 12 of them being present in the Andamans also ; 40 occur in 
the Andamans without appearing cither in Indo-China or in Malaya, 
though 8 of these appear in Tenasserim, which connects Indo-China with 
the Malay Peninsula, just as the Andamans connect Indo-China with the 
Malay Archipelago; 8 occur only in the Coco Islands aud Tenassetim, 
and 13 are apparently confined to the Coco group. This last number is 
probably too high ; some of these species, as well as some of those others 
for which the Coco locality is as yet the only record from the Andamans, 
may oceur in North Andaman. 

The following table gives the distribution of the species in these 
three districts as well as in the sub-district of Tenasserim :— 


Tapte XII. Distribution of Coco Island species in the Indo-Chinese and 
Malayan districts. 


A. 
Species extending from Coco Gronp to :— 

































































è Indo-China, Tenasserim, Andamans, Malaya, ... 8 
Indo-China, Tenasserim, —————--, Malaya, ... A 2 
— , Tenasserim, Andamans, Malaya, .., dee 8 
, Tenasserim, — Malaya, s. , L 
——, ; Andamans, Malaya, ... «v 32 
Indo-China, , Andamans, $^ Wap ; 12 
— - ` Tenasserim, Andamans, ` TT eee 8 
Indo-China, — — —— — e 10 
E — —— Tenasserim, "x3 Hi — A GEI zen 8 
= — —Ó — 0 ` , Andamgns, D ae (EE 32 
n Total species extending from Coco Group ... — 345. 
d " Species confined to Coco Group rr ans ove 13 
"m Total Coco Island species ... 358 = 
"i " : 4 
s .- s l 
No, of species. | porcentage of flora. 
Ra E ries occurring in :— ` " | | ~ 
Ha y ; ' p Indo-China eee enn 256 1 e 71 
I M ws 4 Tenasserim LI l zen » 259 . 72 & 
Li " - Andamans eee eee 324 90 X i 
A s éi Ss ^" À * Malaya ti i z eee eve 275 46. 
/—— Species confined to Coco Group di» 13 6A. 
T L^ M EM Sa E i | 
— “ye - - — : — — — n r 
LR is table therefore leads to the conclusion that phytogeographically _ 
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` owing to cortain species being 
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as well as A hare ec ed the Coco Group forms an integral part of the 
Anda TRO ; ows that of the possibly predominating clements 
in thoir flora, tho Indo-Chinese element, as a whole, is slightly weaker 
even in that part of the Andamans nearest to Burma than is an element 
indicating a Tenasserim influence and an element indicating a Malayan 
influence. This seems strange when we recollect that not only do the 
Cocos form that part of the Andamans nearest to Burma but that there is a 
shallow ridge, at times raised into islands, along the line between the 
Cocos and the nearest point on the Burmese mainland, whereas Tenas- 
serim is at the opposite side of a deep sea, while Malaya is separated from 
the opposite extremity of the Andaman group by a much greater distance 
and by much deeper straits than Burma is from the area under discussion. 
In order, if possible, to account for this peculiarity of distribution, it 
becomes necessary to discuss the probable origin of the flora of the group. 
The firststep in such an inquiry is to ascertain the species in a flora 
that may possibly have been introduced and that do not therefore 
necessarily postulate for an isolated locality such as the Cocos any former 
connection with neighbouring land. It is, of course, evident that if a 
previous land connection be shewn to be necessary to explain the pre- 
sence of any species in the islands this same land connection would 
sufficiently explain the presence of most of the species that occur there 
without requiring the suggestion of any extraneous means of introduc- 
tion. But until all the possibilities of introduction by means of physical 
agencies now at work under existing physiographical conditions are com- 
pletely exhausted, we are not at liberty to assume the existence of dis- 
similar physiographical conditions or a different application of the present 
i encies. 
lt den is, however, always great difficulty in deciding absolutely 
what species are indigenous and what species are introduced in any 
locality, and here no species will be conBidered de indigenous for which it 
is possible to suggest in the remotest fashion any means of introduction. 
At the risk therefore of including among introduced species many that 
are probably quite entitled to be termed indigenous, tho possibilities are 
discussed under the headings of the various activo E —— 
As this involves a use of the terms “ indigenous and * introduced 
somewhat different from the sense in which they are generally accepted, 
:t seems better that the possibly introduced species be spoken of as 
i see t"; and the certainly indigenous residuary species termed 
m : many of the *' migrant" species being doubtless perfectly 
e “ migrant” species difficulties often arise 
Even within —— — in — way from island to island 
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over intervening seas and in another way along continuous land. As au 
example may be mentioned Gyrocarpus Jacguinii, whose progress from 
island to island is clearly a sea-assisted process, yet whose dispersal inland 
when it is once established is greatly nided by wind because of its curious 
dipteroid fruit. It might even be suggested that tho wings of this fruit 
may be sufficient to account for its transmission across intervening seas ; 
but no one who has carefully observed the fall of its fruits is likely to 
consider this possible. Another very pertinent instance is Terminalia 
Catappa, a species distributed by ocean currents over all the coasts of 
the Andaman Sea, but which nevertheless occurs far inland as well as on 
the beaches. The explanation of its inland dispersal is extremely simple, 
for rats and frygivorous bats are extremely fond of the fleshy part of its 
fruits while they leave uninjured the stone and kernel. Both these 
animals are apt when disturbed while eating to carry off in their mouths 
the fruit they may be devouring, ultimately dropping it some distance 
from the place where the parent tree grew. But though bats occur in far 
off lonely islands like Batti Maly and Barren Island, and though their 
presence there indicates the possibility that animals of the kind may, like 
fruit-eating birds, carry undigested seeds from one island to another, it 
is clear, since they do not swallow the stones of Terminalfa Catappa that 
they are not to be held respossible for the passage of that species across 
intervening seas. The further spread of these species within new locali- 
ties by agencies quite distinct from that necessary to account for their 
initial appearance is, it will be admitted, amply demonstrated.* Other 
examples are Pisonia aculeata and excelsa which are perhaps introduced 
by the sea along these coasts. If they are, however, it is quite certain 
that their presence inland may be amply accounted for owing to their 
stacky fruits having become attached to birds or animals that have come 
in contact with them.t i 

® Residents in India are familiar with the treatment of “country-almonds” by 
the large “ flying-foxes ;"’ frnita carried off by them, and with a portfüg bitten out of 
the fleshy side, may be constantly found dropped nt considerable distances from tho 
trees on which the almpnds grew In Barron Island there is no doubt that the 
frugivorous bata which exist there are partly responsible for the same thing, and the 


E 


writer had an opportunity of witnessing the rats, which abound on that island, engaged 
in the same act, these creatures having come down to the shore for the fruits that 
are common there and when disturbed scampering off up gullies with fruits in their 

I A striking instance of the possibility of their becoming attached to tho bodics 
n: E nis was witnessed by the writer on a path between Ravgachang and 






-* Srl 


— — | | | | | the sem a 
etid-in South Andaman in April 1891. Though some milea from tho sen a- 
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And in addition to these instances it may be remarked that tho 
whole group of species which may possibly have been introduced in the 
crops of grain-eating birds can be only considered as indirectly bird- 
introduced, since some accident must have happened to account for the 
death of the introducing bird in order to explain the germination of tho 
seed and final introduction of the plant. 

The “migrant” species, meaning thereby all that have certainly 
been introduced and all for which introduction is conceivable, may be 
divided into “civilized” species introduced by man, and “sylvestrian ” 
or wild species. The wild species may be divided into “coast” 
species, further subdivided into “marine” and “littoral” species, the 
whole of the coast species being sea-introduced; and „into “inland " 
species. These latter, which may of course also occur on the shore, but 
for the introduction of which the sea has not been responsible, may 
best be classed as “ wind-introduced " and as “ bird-introduced " species 
Species introduced by birds may have been introduced either attached. 
to the bodies of these or carried in their crops. These different groups 
will be discussed in detail; last of all the “remanent” species will be 
considered. | 

The ‘‘civilized’’ species comprise cultivated plants and weeds of 
cultivation or of waste places; the former corresponding practically to 
domestic animals like the cow or horse, and to domestic insects like the 
bee or silk-worm, the latter to the vermin that associate themselves with, 
or accompany man and his domestic creatures. This group therefore 
contains the species that may, directly as economic or esthetic plants, 
or indirectly as weeds, have been introduced by man. The list subjoined 
includes the whole of the species present in the islands that are known 
to be sometimes thus introduced; those that are likely to be here in- 
digenous, or to have been introduced by other than human agency, are 
enclosed within brackets and will be found again in one or, at times, more 
than one of the subsequent lists. 


List of Civilized species found in the Coco Group. 


* Nymphea rubra. "This variety has perhaps been introduced 
intentionally into Great Coco, where 

it occurs in the small lake. It has 

. to be recollected that it is a favourite 

| Bower with the Burmese and is sold 

- for votive purposes in the Pagodas 


de it more h asly in the tangled sticky mass, After tho snake died its body 


was carefully examined and it gens found that it had suffered no previous physical 
Store which could aécount for ita inability to escape. 
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Sida carpinifolia. 
[Urena lobata. 


* Hibiscus Sabdariffa 
.* Hibiscus Abelmoschus. 


® Moringa pterygosperma. 
æ Crotalaria sericea, 
* Desmodium triflorum. 


Alysicarpus vaginalis. 


10. * Phaseolus sp. 


about Rangoon; also that the settle- 
ment was attempted by a Rangoon 
gentleman whose servants wero, at 
least partly, Burmese, But typical 
white Nymphewea Lotus occurs in Little 
Coco, clearly independently of human 
agency. 

Table Island (the older clearing) only. 

As a rule this species would, without 
hesitation, be dealt with as a weed ; in 
Great Coco, however, it does not occur 
in the clearing and it was not found 
on Table Island at all. If introduced 
here, we may safely say that human 
agency is not responsible for its ap- 
pearance; more probably it has been 
introduced by the agency of birds]. 

Great Coco; in the old garden and evi- 
dently struggling against extinction. 

Table Island only ; but common in many 
parts of the clearing. 

Great Coco; a few trees evidently plant- 
ed; these are very healthy, and seed. 
lings are already springing up under 
the adjacent Coco-nut trees. 

Table Island only; but very abundant; 
the species may have been uninten- 
tionally introduced, but more probably 
has been brought by the servants at 
“the light-house, who are Burmans and 
with whom the flower is a favourite. 

Table Island only; common however on 
all the grassy slopes. 

Great Coco; not seen on Table Island, 
though it probably occurs there. 

Seedlings in cow-dung on one grassy 
slope at south-west corner of island. 
These were seen in 1890; no species 
was seen in 1889 likely to have given 
origin to these and there is no indi- 
genous spgcies to which it seems likely 
they could belong. Unfortunately 
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*^ Tamarindus indica. 


* Carica Papaya. 


[ Vernonia cinerea, 


Li 


[ Adenostemma viscosum. 


15. * Ageratum conyzoides. 


* Ipomæa coccinea. 


* Tpomea Batatas. 





neither clearing could be revisited in 
1890 to enable the writer to make 
further investigation. 

Great Coco; only one tree and that, 
thongh almost certainly introduced by 
man probably unintentionally so. 

Great Coco; perfectly naturalised and 
very profuse in the Coco-nut zone, 
especiallyinthe north end of the island. 

Both islands ; extremely abundant in the 
clearings, but also plentifal on grassy 
slopes and bare rocky headlands of the 
western coast of Great Coco; it also 
occurs on Rutland Island, at the op- 
positeextremity ofthe Andamangroup, 
where introduction by man is hardly 
conceivable: here probably it owes its 
presence to the agency of wind. ] 

Great Coco; common on bare rocky pro- 
montories on west side and at north 
end of island. If introduced here it 
has been introduced independently of 
human agency; it is probably a sea- 
introduced species, but perhaps ita 
fruits may have come attached to the 
feathers of birds. ] 

Table Island ; common in the clearing ; 
not present iu Great Coco. 

Table Island ; à garden escape, but very 
plentiful on the edges of jungle-paths 
far from the ‘lighthouse garden. 

Table Island; cultivated only: has not 
survived on Great Coco, probably 
owing to the presence of wild pigs. 
These the writer did not see on Great 
Coco but their traces were abundant 
on Table Island and the pigs them- 
selves were obtained on Little Coco. 
Moreover, Mr. Hume (Stray Feathers, 

ii, p. 111) actually met with them on 
Great Coco. During our visits 5 or 
6 abandoned pariah dogs were seen 


hd 
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* Solanum Melongena. 
* Capsicum minimum, 


20, * Scoparia dulcis. 
* Rungia pectinata. 


[Anisomeles ovata, 
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on the island ; but, though these must 
necessarily have rendered the pigs 
shy, it can hardly be supposed that 


d they have exterminated them, 


Table Island ; cultivated. Great Coco ; in 
the old garden and also plentiful all 
over the clearing; apparently quite 
naturalised. 

Table Island ; cultivated, and as an es- 
cape. Great Coco; very plentiful and 
spreading far into the jungle. 

Both islands ; common in the clearings. 

Table Island ; only in the clearing; not 
plentiful and as it is not met with in 
Great Cocois probably here, as it 
often is, an introduced weed. But it 
need not always be so since the species 
is abundant on bare rocky promon- 
tories at the south end of Rutland 
Island where introduction by human 
agency is not to be thought of, 

Great Coco; this species is not present 
on Table Island apparently, and on 
Great Coco it was only fonnd on the 
isthmus connecting the north-eastern 
peninsula—where theclearing is— with 
the main island. But the species does 
not occur in the clearing, and it is re- 
markably abundant where it occurs. 

* Moreover it is exceedingly abundant in 
Diamond Island, off the Arracan Coast, 
which is another section of the same 
island chain; the writer is therefore 
inclined to believe that the species 
does not owe its introduction to hu- 
man agency but that it may be classed 
among the remanent species. ] 


In all three islands, common on rocky 


promontories and bare isolated rocks 
though a frequent weed of cultivation 
this owgs its presence here, not to 
tuman influence, bnt to the agency of 


"T 
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* Celosia cristata. 


25. * Achyranthes aspera. 


* Gomphrena globosa. 


*Euphorbia pilulifera. 


* Musa sapientum. 


| * Cocos nucifera, 





the sea or to that of littoral birds, such 
ns the Bitterns and Terns that frequent 
the reefs and rotks, its sticky fruits 
probably attaching themselves to the 
feet of these.] 


Table Island, a common escape. 
Both islands, common in the clearings 


and undoubtedly introduced by man. 
‘But on Little Coco, the very distinct 
VAR. porphyristachya is abundant as a 
climber in the Pandanus sea-fence and 
is probably, like the same variety in 
the Nicobars, Laccadives, etc., a plant 
introduced by the sea. 


Table Island, an abundant escape. 
Table Island, a weed in the clearing, 


still rare. 


There isa Plantain-garden attached to 


the lighthouse on Table Island. No 
Plantains are left on Great Coco, doubt- 
less owing to the cattle. These ani- 
mals eat not only coco-nut leaves bnt 
also the leaves of Pandanys odoratis- 
simus, so that one is surprised to find 
that they have left anything in the 


— garden atall. Except for the cattle (and 


perbaps the pigs, which might gront up 
the stocks) there is no reason why the 
Plantain should not ‘thrive if left to 
itself. In Ngrcondam there is a grove 
of Plantains, introduced (by Col. Tyt- 
ler ?), in excellent health. 


Common in all thr'ee islands but deserv- 


ing neither to be deemed indigenous 
nor to be considered a species intro- 
duced by the sea. The question whe- 
ther its presence is due to some old 
attempt at settlement or to the ship- 


wreck of some coco-nut laden craft is 


discussed more fully below. 


Both islands, only in the clearings. 
Both islands, only in the elearings. 
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: * Panicum ciliare. Great Coco; near south end of island 
— beside some shelter huts used by El 
" coco-nut collectors. 
Panicum colonum. Both islands, in the clearings and also 


at south end of Great Coco near the 
shelter huts. 
* Panicum Helopus. Table Island, in the clearing. | 
35. * Eleusine indica. Table Island, clearing, common; Great 
Coco, rare in the clearing, also a few 
tufts among droppings of cattle on 
a bare hill at south-west corner of 
x the island. | 
* Eleusine wgyptiaca. Table Island ; lighthonse clearing, still = 
rare, [Al the Cyperacem and Gra- 
iine» may have been introduced by 
birds. | 
Of the above, nineteen are species which are, or may be, cultivated 
for economic or wsthetic reasons—the economie plants being Hibiscus 
Sabdariffa (the Rozelle), Hibiscus Abelmoschus (the Musk-mallow), Morin- | 
ga pterygosperma (the Horse-Radish tree), Phaseolus sp., Tamarindus | = 
indica (the Tamarind), Carica Papaya (the Papaw), Jpomma Patatas 
(the Sweet- Potato), Solanum Melongena (the Bringal), Capsicum mini- 
mum (the*Bird’s-Eye Chillee), Musa sapientum (the Plantain), Cocos 
nucifera (the Coco-nut), Panicum ciliare, colonum and Helopus (three 
- wild fodder-millets). Ten of these have undoubtedly been intentionally 
— —-. dntroduced—one (the Tamarind) cerfhinly has not, and the three fodder -~ 


tat 


grasses may have come as weeds, or equally probably, may have been 


— introduced by grain-eating birds. The wsthetic plants are Nympha rubra, 
Crotalaria sericea, Ipomca coccinea, Celosia. cristata, and Gomphrena glo- 
2. bosa. Crotalaria sericea *may have been involuntarily introduced, the 
Bech others almost certainly have beeu brought intentionally. The other 
rst. seventeen are, or may be, weeds, but there is every probability that five 
Ed them, Urena lobata, Vernonia cinerea, Adenostemma visocosum, Aniso- 
meles ovata, and Boerhaavia repens do not owe their presence here to 
—— — — S 
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The Coco-nut tree deserves to be specially noticed. It is not 
known where Cocos nucifera is **indigenous" and the suggestion that it 
is “really wild" on the Coco Islands and along the north-western coast 
of North Andaman, made by the late Mr. Kurz, (Forest Flora of British 
Burma ii, 540), though true enough so far as the Coco Islands are con- 
cerned, is denied, as regards North Andaman, by those officers at Port 
Blair who have had opportunities of investigating the shores of the group, 
Mr. Kurz did not himself visit either the Coco group or North Andaman, 
and unfortunately he does not give any authority for the latter part of 
his statement. But, granting its correctness, the fact remains that about 
Port Blair the tree only occurs as a recent introduction and it is not 
met with elsewhere cither in South on Middle Andaman, except as a few 
young trees that have, on Rutland Island, the Sentinels, etc., been deli- 
berately planted. More recently the writer has been told of a bay in 
one of the islands of the “Archipelago,” near Port Blair, which is lined 

—with Coco-nut trees, the result of the wreck of a particular craft that was 
lost on her way from the Nicobars to a Burmese port; this statement 
the writer has not yet been nble personally to verify. In Narcondam 
there are Coco-nut trees in no fewer than three places, and as there is 
absolutely nothing to disturb them there, they are spreading rapidly. In 
Barren Island also there is one bay where a considerable number 

$ of Coco-nut trees grow and where also the species is rapidly spread- 
| ing. But in both these islands the introduction has been deliberate 
and quite recent; this in Narcondam is particularly evident from the 
fact that the oldest trees occur along with a grove of Plantains, though it 
is equally apparent that the spread of the species to one, and probably 
to both, of the two other bays where it occurs, has been unassisted by man 
and is due to fallen nuts haying been drifted round from the first plant- 
ed trees, It is, however, very remarkable that Cocos nucifera should be 
so abundant in the Coco group and be absent fyom, or very rare in, the 
Andamans proper, including Little Andaman, and that the species should 
again occur in such abundance in the Nicobars. The direction of the 


— £o explain the distribution of Casuarina equisetifolia, a tree which if 







3 — -of Cocos nucifera, it must fail to coincide with the direction postulated 
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proper, there is one place where Casuarina equisetifolia occurs. This 
is à small bay, Casuarina Bay, on the west coast of North Andaman, 
on the beach of which the species is plentifal. In the Coco group, where 
there are Coco-nut trees, there is no Casuarina equisetifolia though it 
occurs again in Arracan and Chittagong where there are no Coco-nuts. 
As a matter of fact there is a steady current. northward along the west 
coast of the Andamans for n considerable period of the year and it is dif- 
ficult to understand why both Cocos and Casuarina do not occur plenti- 
fully along the whole west coast of the Andaman chain. The writer'a 
examination of the ocean-drifts of the Coco group during his twe visits 
did not throw much light on the subject. Wreckage in considerable 
quantity is to be found along the whole of the coasts, in most cases, how- 
ever, belonging to wrecks.that have occurred on the spot; the disposi- 
tion of the fragments therefore only throws light on the “set” of local 
currents. Among the exceptions to this were a dressed teak-log on the 
east side of Great Coco, a padouk-log on the east side of Jerry Island, a 
quantity of Burmese sea-fishing-gear on the eyot between Great Coco 
and Jerry, fragments of two different Andamanese canoes on the east 
coast of Great Coco, a clump with roots of a very large Bamboo (not 
improbably Bambusa gigantea) on the west side of Great Coco, part of a 
third Andamanese canoe on the east side of the Little Coco, and a fruit, 
with part of stalk, of Nipa fruticans at the south end of Little Coco. 
Except the Andamanese canoes the whole of these objects indicated a 
"eet of ocean-current from Burma, for though Nipa fruticans which, 
strangely, appears to be absent from the Cocos, is both a Burmese and 
an Andamans species, this particulgr fruit had its stalk cut cleanly off 
by some sharp implement, and if it came from the Andamans it must 
therefore have floated from the neighbourhood of the settlement at Port 
Blair, a sufficiently improbable circumstance, as the examination of a 
map of the Andaman sea will show. Now if the set of the currents is 
such as to bring “drift” from Burma, and if these currents have 
brought the Coco-nut tree originally to the islands, we must explain how 
it happens that tho-islands of the ** Archipelago” near port Blair, on the 
shores of which an undoubtedly Burmese *' drift ", in the shape of teak- 
logs, etc. is very plentiful, do not have Coco-nut trees on all their 
coasts. It has been suggested that the ocean-currents have thrown 
up Coco-nuts on the shores of the Andamans as well as on those of the 
Cocos, but that owing to the presence of the aboriginal inhabitants, 





cause any nut thrown up is found by tham and immediately eaten or 
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always on the outlook for what they may pick up on the shoro, ine 
establishment of the species in the larger group has been impossible 


‘his suggestion the writer dwes to Mr. M. V. Portman of 
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Port Blair; it remains nevertheless difficult to understand why not a 
single Coco-nut should have escaped the notice of the Andamanese— 
who after all are not a numerous race—while,ms it happens, we have 
Mr. Kurz's positive statement that in certain parts of North Andaman 
the species does occur. 

It seems to the writer that for this particular group of islands, 
althongh the spread of the Coco-nuts within the group is undoubtedly 
due to the agency of the sea, the ocean-current theory does not explain 
the presence of the species, and that the original introduction has more 
probably been due to human interference. The question remains whether 
this was voluntary or involuutary. It may have been the result of an 
attempt at settlement in the island. The most recent.attempt, which 
dates from 1878, is not the only one ou record. An earlier attempt, as 
unsuccessful as the last, was made in 1849. But it does not follow, 
though these are the only attempts known, that they are the only ones 
which have been made. Both were made entirely on account of the 
Coco-nut being present in the islands, as perhaps other attempts before 
them may have been, for it appears that the name Coco Islands, implying 
the establishment there of Coco nucifera and the knowledge of that 
fact by navigators, dates from Some of the very earliest European visits 
to Eastern seas. But it is not impossible that a yet earlier attempt to 
settle here may have been made and that the introduction of the Coco- 
nut may have been oue of its results. It is easy to understand that 
these islands should have been chosen in preference to the more inviting- 
looking Andaman group owinz to the character for ferocity which, for 
some curious reason, was attributed to the inhabitants of the Andamans 
by early navigators, and it is as ensy to understand that the adverse 
natural conditions which prevail, and which have cansed the failure of 
all recent attempts at settlement, must soon have led to the abandonment 
of the earliest attempt. The writer feels inclingd to think that this may 
be the true explanation of the presence of Coco nucifera iu the Cocos 
Islands. Bunt it may quite as readily have been due to involuntary in- 
troduction by ship-wreck ; for while disinclined te accept the suggestion 
that there are no Coco-nut trees in the Andamans becanse the Anda- 
manese have eaten all the stranded Coco-nuts, when it is applied to nuts 
thrown up by ocean-currents, the writer thinks this explanation may well 
enough account for the presence of Coco-nut trees in the Cocos while 
they are absent from the main islands, if introduction by reason of ship- 
wreck is postulated. In the Cocos there are no inhabitants, while in the 
main islands there are; and though it is scarcely reasonable to suppose 
that the Andamanese would detect every nut that is cast up on the 
e ‘beach, there is little doubt that they would soon become aware of the 
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wreck of a Coco-nut craft and, becoming aware of it, there is as little 
doubt that they would soon consume every Coco-nut the vessel contained. 
Now that the Co@o-nut tree is established in the islands, it germin- 
ates profusely. Even towards the centre of the island on flat or muddy 
tracts one meets with groves, containing from a score to several 
hundreds of trees, that have originated from. nuts which have been 
floated inland by unusually high tides and left stranded far from the 
coast. The stems of these inland examples are abnormally tall, shoot- 
ing up till the leafy head rises above the surrounding jungle; as far as 
can be seen, they do not flower till this happens. Once they have 
Howered aud fruited the fallen nuts multiply the species fifty-fold. 
The nut appears to have but few enemies, and though a good many may 
be seen with a hole drilled through the husk nnd with the kernel 
scooped out, (apparently both crabs and rats are able to effect this,) the 
number thus destroyed forms quite an inappreciable proportion of the 
whole. The tree does not, however, invade the ridges, the soil is doubt- 
less, as it is in South Andaman, too poor to suit it; while in trees 
growing along the bays on the west side of Great Coco the contents of 
the nut are distinctly less and their quality is appreciably poorer than 
in trees at the head of the bays on the opposite sido; these in turn 
produce nuts that do not bear comparison with the magnificent ex- 
amples grown in the Nicobars. 
In the subjoined table tbe distribution of the '' civilized " species is 
given ; in those cases where the species is believed to be truly indigenous 
ina particular area the distribution mark indicating the area in question 
is enclosed within ( ) brackets. Fyom this table we learn that 28 of 
these species, or 80 per cent. of the whole, are cosmopolitan in the 
tropics, and that, with the exception of one weed and two cultivated 
species, which do not occur in the Orient, they are sub-tropical as well 
as tropical species. Thg original home of about one-half of the species 
is known with some degree of certainty and it is interesting to note 
that 7, or 20 per cent. of the class, are originally natives of the New 
World, introduced in consequence of human intercourse into, and now 
established in, the Eastern Hemisphere as well. Ten of them are known 


to be natives of South-Eastern Asia; only six of these have spread 
beyond that area. 
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Tanie XII. Distribution of “ Civilized ” species present in the Coco Group. 
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The only Cryptogam that belongs to this class is the incompletely 
| known Fungus the mycelium of which has proved so destructive to the 
: ten-crop at Port Blair. From what has been said in the account of this 
—— species it will be seen that the species, whatever it may be, is certainly 
dr: * indigenous in, or at any rate has not been introduced by human agency 
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to introduction by means of ocean-currents. But just as we have seen 
that some of the weeds may be claimed as indigenous, or at all events aa 
introduced by other than human agency, so here we find that these classes 
pass insensibly into each other and that species which may be introduced 
by the sea, such as En/ada scandens, Gloriosa superba, Boerhaavia repens, 
Cocos nucifera, etc., may quite as reasonably owe their presence Lon pre- 
vious land-connection, to wind, to birds, or to involuntary or voluntary 
human agency. The more doubtful instances, however, will be found 
discussed in detail below. This group of species, however, as a whole, 
is characterised by a general distribution which is directly affected by 
the physiographical features of, and the currents that prevail in, the 
surrounding seas, and is only indirectly, if at all, influenced by the con- 
figuration of the adjacent land. 

The * coast" species have to be further subdivided in *'marine" 
and “littoral” species, and the former group, as comprising the plants 
for which the influence of ocean-currents is most evident, will be consi- 
dered first. Only one Phanerogam belongs to this class; this species, 
Cymodocea ciliata, is however almost the most plentifal, the only other 
common species being Sargassum ilicifolium ; ; all the others are very incon- 
spicuous, being few in number, small in size, and scantily represented. 

The following table gives at once a list of, and indicates the marine 
distribution for, these species; for six of them, as the general list shews, 
this is, as regards the Algæ, only approximate. 


Taste XIII. Distribution of the ** Marine" species present in the Coco 
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only to the Pacific from the Indian Ocean, another only to the Atlantic 
from the Indian Ocean. The Cymodocea, though present in Africa, 
appears not to be recorded from the Mascarene Islands, and Sargassum 
ilicifolium though occurring in Malayan waters, has not yet been found 
on the coasts of Northern Australia, One species, Dictyota dichotoma, 
is rather more frequent in sub-tropical than in tropical seas and is 
cosmopolitan in both the northern and the southern hemispheres. 

The next group of species to be considered—the “ littoral "—in- 
clades many plants for which the evidence of introduction by the sea is 
almost as palpable as in the case of the “ marine " species themselves. 
They germinate.on the beaches, and grow only near the sea, preferably 
in muddy creeks or on the sand or shingle; their fruits, nnd seeds are 
found in every “drift” and the species themselves occur on every Indian 
or Malayan coast. Such are the true mangroves and the species like 
Avicennia, ZEgiceras, Carapa, that are constantly associated with the 
mangrove-vegetation; the sand-binding species like Ipomea biloba, 
Euphorbia Atoto, Sesuvium Portulacastrum, Vigna lutea, Thuarea sar- 
mentosa; the tropical sea-fence of Pandanus odoratissimus, Desmodium 
umbellatum, Sophora tomentosa, Tournefortia argentea, Clerodendron 
inerme, Fitex Negundo, with its*concomitant climbing vegetation, Canas 
valia obtusifolia, Ipomma digitata, Argyreia tiliefolia; the outer beach- 
forest. of Terminalia Catappa, Hernandia peltata, Erythrina indica, 
Stephegyne diversifolia ; the inuer beach forest of Cycas, Mimusops and 
Pisonia; and even the species of the mud-flats within, like Leea sam- 
bucina, Hibiscus tiliaceus, Cynometra ramiflora, Flagellaria indica and 
many more. The seeds of all these have been observed by the writer 


inthe “drifts” of these islands and many of them have been noted, either | 


in the Andamans and Nicobars, or in Narcondam, germinating on the 
beach. There are others, however, that are more doubtful, and, though 
the whole of the species for which this mode of introduction is con- 
- .  eeivable are given below, the species for which*any doubt is possible are 
Ze enclosed in brackets and the more equivocal of these are discussed at 
E ` the end of the list.* | . 


^ Since this paper was written and while those pages have been passing through 

| the press two papers have appeared that deal with this section of the flora of the 
KK ‘Malayan countries much more fully than the scope of the present paper permita. 
Es. "To these papers, vis i—Schimper : Die Indo-Malayische Strandftora (Jena : Gustav 
TR Fischer. 1891) and Karsten : Ueber die Mangrove- Vegetation in Malayischen Archipel ; 
temm Zi Bibliotheca Botanica, Heft 22 (Cassel; Theodor Fischer, 1891) neither of which had 
—— — "when the writer's remarks wero written and which he greatly regrots having 
— Ze PE — — to in the text, the writer would refer those who are interested 
: ape clo c : and coast plants and the influence of ocean-carronts and 
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‘Taste XIV. Distribution of “ littoral” species present in the Coco Group. 
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‘This list includes 94 species for which sea-introduction is conceivable, 
and for the presence of most of the species it contains this mode of intro- 
duction is almost certayily responsible. The list might even be made more 
extensive than it is, for if Sterculia rubiginosa, which is a purely “ litto- 
ral"’ species here as it is elsewhere throughont the Andaman and Nicobar 
groups—to which area the variety found in the GBco Islands is strictly 
confined,—be sea-introduced, there is no reason why some of the other 
species of Sterculia should not be added. As a matter of fact the writer 
has collected specimens of species of Sterculia in Narcondam and in Batti 
Malv, the first island a locality where certainly, the second one where 
probably, every species present has been somehow or other introduced. 
But no Stercuija seeds were recognised in the '' drifts " and therefore 
the whole of the species have been left out except this purely &littoral' 
one, while even it has been omitted from consideration in the analysis 
of the table which follows. Again, Leea hirta might well be sea-intro- 
duced if Leea sambucina is ; thoir fruits are very similar and Leea fruits are 
common in the “drifts.” All the fruits found, however, were precisely 
the same and seemed to be undoubtedly those of Leea sambucina, which 
is a very common species in the mud flats that skirt the mangrove- 
swamps, where it occurs as a considerable shrub or small tree with 
stilted roots that imitate the style and appearance of those of the man- 
groves. Both species, however, may have been introduced by fruit- 
eating birds; only one therefore, owing to its habitat, is taken as an 
example of this mode of introduction, the other being relegated to the list 
of species that are bird-introduced. Another species to which the same 
remarks apply is Ardisia humilis, which is a purely beach-forest species 
and, as such, is equally common here, on Narcondam, in the Andamans, 
and in the Nicobars; perhaps it is, on the whole, more likely to have been 
introduced owing to birds having eaten its purple-berried frait. Allophy- 
lus Cobbe, which is almost certainly bird-introduced, may be quoted in 
support of this, for though it also occurs in the interior it is a common 
tree in the Pandanus fence and in the beach-forest. Dracontomelum man- 
qiferum might be a sea-introduced species, for Mr. Hemsley records a 
Dracontomelum ? fruit from the New Guinea “ drift”, with empty seed- 
cella however (Challenger Reports ; Botany, vol. i, part 3, p. 290). And 
if Dracontomelum be included so might Spondias and Canarium, for 
thongh birds and bats eat the pulpy fruits of these species they cannot 
swallow the stone and, as in the case of Terminalia Catappa, can hardly 
do more than assist in dispersing them locally. Desmodium triquetrum 
and Desmodium polycarpum are both very common on the rocky parta of 

/ the coast just above the spray-line and their fgnits therefore are extremely 
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be put down in the list of sea-introduced species; they are well-known 
as weeds of cultivation elsewhere, being diffused because of the readi- 
ness with which the indehiscent segments of theig fruits attach them- 
selves to the clothes of man and to the fur of his domestic animals. 
Here they are undoubtedly not weeds introduced by man, but it may 
well be that they hive been introduced by birds, owing to fragments 
of their pods having attached themselves to their feathers. Another 
species to which the same remarks apply is Adenostemma viscosum, though 
this is more probably sea-introduced than the other; still another is Boer- 
haavia repens; perhaps all four are distributed at one time by the sea, at 
another by birds. Lippia nodiflora may also be a bird-introduced species ; 
its seeds may have been brought in the pellets of mud that become 
attached to the feet, and to the feathers at the base of the bill of 
wading- and swimming-birds. Achyranthes porphyristachya which, from 
its situation in these islands, cannot be a weed introduced by man, and 
which is a common sea-shore species in the Nicobars and in the 
Laccadives also, may perhaps be bird-introduced like the Desmodia. 
If, as is suggested, now one agency, now another is responsible for 
the dispersal of these species, it is easy to understand why those 
species should all be *'littoril" in these islands and yet occur æs 
inland species in other localities, Mucuna gigantea will be readily 
admitted as an unequivocal example of this mode of distribution, 
as will Deris sinuata, for both occur in the beach-forest more com- 
monly than they do on the ridges; so too, will the other Leguminosm of 
the list except perhaps Entada scandens. And yet Entada scandens 
must be sometimes an introduced, species, for it is one of the plants 
that -occur on Narcondam, an island for which it seems impossible to 
postulate any previous land-connection ; the writer moreover had the good 
fortune to find one of its enormous seeds germinating along with those 
of Mucuna, ete., on the sandy islet between Great Coco and Jerry. 
Physalis minima is a species that at first suggests bird-introduction 
rather than sea-introduction, and its wide inland dispersal undoubtedly 
is largely owing to its fruits being eaten and to the subsequent voiding 
of its hard discoid seeds. But here it is only found close to the sea just 
above the spray-line and its fuits were found in the “drifts” here and 
there, the light bladder-like éalyx amply accounting for their flotation; 
the pulp of the fruit probably protects the seeds, if such protection be 
necessary, from the action of the salt water. Among the Convoloulacece, 
for which this means of dispersal is not atall uncommon, the only species 
now included that calls for remark is Convolvulus parviflorus, Tt is, 
however, . one of the commamest of the sea-face creepers along the west 
oast of Great Coco, and is equally common on Narcondam, Barren 
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Island, Rutland Island and Batti Malv, and is included in the list without 
any feeling of doubt in the mind of the writer. On the other hand, in- 
deed, it is with some gliffidence that another species, Ipoma@a Turpethum, 
is omitted. All three species of Vitex given nre “ littoral," but while there 
seems no doubt that Vitex Negundo is sea-introduced, it is on the whole 
more probable that the others are introductions be fruit-eating birds. 
Macaranga Tanarius is also a species that from its habitat the writer has 
no hesitation in considering a sea-introduced species; nnother that he 
would have wished to include is Blachia andamanica which occurs on 
the coast with Desmodium umbellatum, Pluchea indica and other un- 
equivocally littoral species. Moreover there are several of these shrubby 
and arboreous Muphorbiacee on Narcondam ; their presence there indicates 
that some mode of introduction for species of this order must be possible. 
In the absence, however, of direct experiment with their seeds the others 
have been left to swell, probably unduly, the list of “remanent " 
z species. Tacca pinnatifida, which is an inland as well as a coast species, 
may be bird-introduced, for its seeds are embedded in a sweet pulp. 
But though a species of ant is very fond of this fruit and scoops out 
all the ripe pulp, leaving the seeds bare but uninjured in an other- 
wise empty bag, no bird, so far as fbe writer could see, appears 
to eat them. The two Pisonias, one a climber, the other a tree, are 
both “littoral” and so may well be sea-introduced, but as both 
have peculiar fruits with glutinous lines along their sides they may 
equally well be bird-introduced species. The sticky lines along the 
angles of the fruits of Pisonia ezcelsa in particular have all the tenacity 
of bird-lime. As this species occurs,some way inland as well as along 
the coast there is little doubt that, even if sen-introduced, its further 
dispersal is assisted by ground-feeding birds or small mammals. The 
fruits of two species of Dipterocarpus wore seen in the “drifts,” but the 
writer has no hesitation, from what is known regarding the delicacy of 
the seeds in this order and the rapidity with which their power of 
germinating is lost, in excluding both from the list. From what has 
already been said regarding “civilized” species it will be seen that 
though Cocos nucifera is undoubtedly capable of being introduced by 
the sea, it is probably not to this agency that its presence in these 
islands is due. Caryota sobolifera, however, which is throughout the 
whole Andaman group a very common species, both on flat and on 
rising ground, and which is as common on Narcondam as in the Cocos, 







eristrophe acuminata is another species that affects only the locali- 
which Desmodium polycarpum and itecompanions are found and. 
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of further evidence, however, it is treated as only doubtfully sea- 
introduced. Another doubtful species is Dodonwa viscosa, a cosmopolitan 
species. Still another, equally doubtful, is Gloriosa superba which is ex- 
ceedingly common in the coast zone on both the doco Islands, and which 
the writer has collected, in the coast zone also and only there, in South 
Andaman, in Rutland Island, in Batti Maly, in Car Nicobar, in Narcon- 
dam, and in Barren Island, and which Dr, Alcock has collected, near the 
sea, in the Laccadives. On the whole therefore we might feel justified 
in considering it à sea-introduced species. But it is very abundant also 
throughout the whole of India; it extends from the Nilzhiris and 
Central India to Rajputana, the Panjab, and the Gangetic plain, as well 
as to the Himalaya from Kamaon to Bhutan, and is common in Bengal, 
Assam and Burma, It cannot very easily be bird-introduced and one 
must therefore incline to the opinion that the agency responsible here 
is that of winds, a view which is favoured by the nature of its seeds. 
But even then it is not easy to suppose that winds could carry tliese as far 
as some of the islands mentioned and still that its distribution should be 
limited to South-Eastern Asia,  Orozylum iudicum might possibly be 
sea-introduced, but on the whole has more probably been brought by 
wind. It need not be indigenoas for it occurs in abundance in Narcondgm. 
Though its fruits occur in the "droite" they are always split open and 
it is unlikely that the seeds could remain attached to the fruit-segments 
during their transit from any of the neighbouring coasts. 

Few of the cryptogams can be considered “ littoral " and the state- 
ments that have been made of the possibility of Fungi, etc., being brought ~ 
to ocean-islands attached to logs of wood or trunks of trees are not as a 
role made by those who have seen and carefully examined ocean-drifts. 
Even Polyporus sanguinale, which apparently bas a prediliction for dead 
or dying trunks of Cocos nucifera, being commoner there than in any 
other situation, was not found growin on any of the trunks that lie on 

- the beaches exposed to the sun after having"been soaked in salt water. 


Là d they have been subjected. There is, however, a striking exception in a 
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fire. The effects of actual charring were, however, — in the 
hollow trunk of a large Mimusops near the shelter huts at the south end 
of Great Coco; closer comparison shows that the product of the Fungus 
has a facies of its own unlike that of true charcoal, This difference is 
diffienlt to express in words, butis very recognisable when the two things 
are placed side by side. The phenomenon was not noticed in the case - 
of Erythrina, Heritiera, Stephegyne, or other dead trees on the beach. 
Excluding from consideration al] the doubtful species enclosed in 
brackets we find that there are 80 unequivocally sea-introduced plants, or 
more than one-fourth of the phanerogamic species and over 22 per cent. of 
the entire flora. On consulting the distribution it is seen how greatly the 
coast flora is one characteristic of the Indian Ocean and of Malayan Seas, 
particularly the latter, since 76 species, or 97 per cent., occur on the shores 
of the Malay Islands, whereas only 66, or 53 per cent., occur on the Indian 
coasts of the Sea of Bengal. Moreover one of these, Sarcolobus globosus, 
might almost be omitted, its only Indian locality being the Sunderbuns, at 
the head of the Bay of Bengal. Another, Ipomm@a denticulata, though ex- 
tending up the eastern side of the Bay to the coast of Arracan, is, on the 
western side, confined to Ceylon. This indication of a tendency to ex- 
tension enstward is borne out by the features of the further distribution 
of these species, for 60 species, or 76 per cent., extend south-eustward 
to the shores of northern Australia, while only 47, or 59 per cent., extend 
south-west to the Mascarene Islands; and 51 species, or 64 per cent., 
oceur in one or other of the Polynesian groups, while only 36, or 46 per 
seent, reach continental East Africa. But, while this is the case, it is intor- 
esting to note that 21 species, or 24 per cent., occur on tlie African Atlantic 
coast, and 15 species, or 19 per cent, cross the Atlantic to the Eastern 
coasts of America, whereas only 13 species, or 16 per ceut., extend across 
the Pacific from Polynesia to the Western American coasts, "These fea- 
e tures of the littoral flora are given ifiore compactly in the subjoined table. e 


“TABLE XV. Extension v “littoral” species present in the Coco ribs d 
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— An analysis of the table of distribution from the opposite point of 
view is given below; from it we learn that 11 species, or 14 per cent., 
are cosmopolitan on tropical sea-shores; that four more are nearly cos- 
mopolitan, being present in both hemispheres ; that only fonr, so far as is 
known, are limited to the coasts of these islands, the Andamans and the 
Nicobars; and that, excepting these four, every one of the species is found 
on the Malayan Coasts. So far then as the “littoral species are con- 
cerned we must conclude that the flora of the Coco Group is decidedly 
Malayan. 


Tarte XVI. Analysis of distribution of “ Littoral" species. 


Present on both Pacific and Atlantic consta :— ...... 2... 19 
Cosmopolitan on tropical sea-shores :— ..... a ccsesan ehre anne 
Almost ditto, (present in both hemispheres):—  ......... nnn 
Absent from Pacific American consta only: — ......... 2 
Absent from Pacific Polynesian coasts only ......... 1 
"Absent from Eastern African and Mascarene consta only 1 
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L. á 
than in many places, for thongh the south-west monsoon, which blows for 
half the year, sweeps only ovef a wide expanse of sea before it reaches 
the islands, there is a very distinct and tolerably powerful north-east 
monsoon which, durig a considerable part of the remaining half-year, 
blows from the direction of the adjacent Burmese coast. 

Itis, however, casy to overrate the effect of this agency and however 
well adapted certain friuts, such as those of the two Dipterocarpi, Terminalia 
bialata, Pierocarpus indicus, Sterculia companulata, Porana spectabilis, 
Illigera conyzadenia, Ventilago calyculata, or seeds, such as those of 
Sterculia alata, Gloriosa superba, Aristolochia tagala, may at first sight 
appear to be for transmission by wind, it seems very doubtful on further 
consideration if any of those mentioned could possibly be carried so far 
as from the nearest mainland to these islands. In most of these cases the 
wings of the fruits or seeds can only, as in that of Gyrocarpus, assist 
in local dispersal. Regard must be paid, too, to the nsnal situation of 
the species, and in the case of Orchids, for example, the seeds of 
which are light, and well adapted for carriage in this way, it is doubtful 
if Calanthe veratrifolia, which is always found in densely shady places, 
could have been brought in this way. Similarly among the inland 
Cryptogams, for all of which except C/sra this means of dispersal is 
doubtless possible, it seems more probable that Acrostichum appendi- 
culatum, which affects the same localities as Calanthe, and Ceratopteris 
thalictroides, which undoubtedly is sometimes, if not always, bird- 
introduced, ought to be excluded from this list. 

The table below gives the whole of the possibly “ wind-introduced "7 


species present in the group. A 


Tante XVII. Distribution of Wind-introduced “inland” species 
present in the Coco Group. 
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It will be seen that the majority of the species in this table are 
actually present iu one or other of the two voleanic islands of the An- 
daman Sea, Narcondam and Barren Island, and even in these cases where 
they are not present shied species are, "There is a Bombax in Narcon- 
dam and though its specific identity or otherwise with the Andamans 
one cannot be here discussed, it is evident that any Bombax may bo 
wind-introduced. And whatever agency explains the presence of Bom- 
bax will, pari passu, explain that of Eriodendron. 

Not a single orchid was found on Narcondam though on Barren 
Island two were found—a species of Dendrobiwm on trees on the outer 
cone, and Pholidota imbricata, which occurs at the top of the inner 
cone within the crater-cup where the ground is kept moist by the con- 
densation of escaping steam. Then the Hoyas are both present in great 
abundance on the exposed rocks and tall trees of both islands. The 
most doubtful species undoubtly are Aristolochia tagala, Gloriosa superba, 
and, especially, the two species of Dioscorea. Yet these must all be 
immigrant. The writer has collected Aristolochia tagala on Batti 
Maly, a small outlying uninhabited fragment of the Nicobar Group, 
on Barren Island, and on Narcondam. And even if it be claimed that 


om Batti Malv the species may be a ®emanent one on the other two 


islands it, like every other species, must be immigrant. The case of 
Gloriosa superba has already been discussed when dealing with the 
— introduced by the sea. The Dioscoreas are still more difficult 

to explain, but it hardly seems as if they could be bird-iutroduced, and 
it is almost as difficult to think that they have been introduced by the 
sea, They are never littoral, being even in these islands strictly con- 
fined to the higher dry ridges. Yet they are certainly not necessarily 
remanent, for the writer has collected not these only but a third 
‘species, Dioscorea bulbifera, or at all events a bulbiferous one, which is 
present along with these two fn great quantity in Narcondam and 
especially in Darren Island. In both these islands the species must 
all be immigrant and from the physiographical history of Barren 
Island should there he, biologically speaking, extremely recently so. 


Though no Strophanthus occurs in Bagren Island, an 4ganosma ds 


yr S 


common there. The distribution of the Cr) yplogams of this class c calls 
for little remark, the peculiarities: displayed in this respect ‘by the 
D being probably. altogether owing to this class er 
Econ in most floras. "The presence, for iustance, of two species h here 
ha — ouly from North America probably : implies that they 
aro bd cosmopolitan or nearly ad. SG e or ppp RC 
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Dante XVIII. Analysis of the distribution of Wind-introduced species, 
Species present in both hemispheres :— ......... sess serine | 

Cosmopolitan in the tropica (Phanerog. 3; Cryptog. 12) .. ........ 15 

Almost Cosmopolitan (Phanerog. 1 ; Cryptog. 5) |I 6 


= — — eee zgsg zi 


In Africa, Asia, Polynesia, America (Cryptog.),... 0.0.0. 
In Africa, Asia, Amerien (Phanerog.) ..... * 

In Asia, Anstralin, America (Oryptog.) s.: 
In Asia, America (Cryptog.) ... .. 


Sg ges ege eee © 
ee ge geg © © "^" 


s SSggegsgegtzegeesg © 


Confined to Old World :—... 





( In Africa, Asin, Australia, Polynesia (Cryptog.) .. z e or 
4 In Africa, Asia, Australia (Cryptog.) ..... sene ge Eeres v2 
In Africa, Asin ( Cryptog.) ........ Lib aes ett aie eus essi 
In Asia, Australia, Polynesia (Cryptog.)  .esccesececeree ° 
In Asin, Aunastralia, (Phoenperoag lena see sessevce Scenes oe 
In Asin, Polynesia(Cryptog.) ....ccee eer htt e e ——ÀÀ 
Confined to Asia, (Phanerog. 18; Cryptog. 16) ....... een 
Torar of possibly wind-introduced species:—  ...... ee vsvsosea Bé 
PhanerogamsS...... se aaen sess 25 
CrvptogamsB s.s.s... Kan eeng 20 


We thus see that 32 per cent. of the species are cosmopolitan, but 

- that at the same time as many as 53 per cent. are confined to South- 

Eastern Asia, figures which tend to shew that the agency of wind appears 

to be less active than we might expect. So far as the more local distribu- 

tion is concerned we find that 40 species, or 62 per cent, may have 

reached the islands either from Indo-China or from Malaya ; 10 species, or 

15 per cent., appear to be local species; 3 species appear to have reached 

the islands from Malaya and one must have come either from Malaya or 

Ceylon, these four are, however, al? Cryptogams and may possibly yet be 

found in Indo-China. Even if it be assumed that these do not occur in 

Bui ma, it leaves the south-west monsoon responsible for the introduetion 

of only 63 per cent. of this group of species. The remaining 10 species, 

or about 16 per cent. of the class, have more probably been introduced 

by the north-east monsoon, a circumstance that might be expected, 

seeing that this monsoon blows from the direction of the nearest land. 

And as this is the case it will follow that the probability is strong that 

most of the species which ‘may, so far as their present distribution 

Co indicates, have come either from Indo-China or Malaya have in reality 

l ; come from the north-east. The only species of the kind for which this 

— — js doubtful is Chonemorpha macrophylla, which, though abundant in 

X ‘India and in the Himalaya, and equally so in Malaya and in the 

| Andamans, has not yet been recorded from any part of Indo-China to 
~ tho east of Khasia and Sylhet. 
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between species the seeds or fruits of which may arrive attached to 
the bodies of birds, and species of which the fruits and seeds have been 
eaten. The species oe ee externally will be first considered and may 
further be conveniently subdivided into two sub-groups, viz., species 
that have probably been introduced only by swimming- or wading-birds, 
and Species introduced by birds of any kind. The species of the first 
kind give a sub-group distinguished by an aquatic or paludine habitat, 
and characterised by small inconspicuous fruits or seeds that readily 
become attached, along with pellets of mud, to the feet, the leg-feathers, 
or the feathers at the base of the bill, of birds frequenting pools and 


marshes. The following table exhibits the whole of this kind present in 


^ wg 
wy 
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J The next table gives the analysis of this distribution; the most 


the Coco Group. 


Taste XIX. Distribution of the species probably introduced by 
swimming or wading birds. 
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there all occur in Indin and Indo-China also, while two that occur in 
India and Indo-China but do not occur in Malaya must have been intro- 
duced from the north. This being the case the probability is that the 
others have mainl y been introduced from the "same direction, a cir- 
cumstance quite in accordance with expectation, since it is from the north 
that the stream of migration of marsh- and water-birds annnally flows. 
During our visits to the islands snipe were found in the meadow near 
the lake on Great Coco, while teal and other water-birds frequented the 
lake itself and abounded in the lagoon on Little Coco. 


Tanne XX. Analysis of distribution of Marsh and Aquatic species. 
Present in both Hemispheres :— ....... e 


SS 08488 esas 9524559» Hee Reeepe tess 4 
Cosmopolitau in the tropies!.... CH eS 990060600 9998 ved sovesDusovoesovseo oe 6 
Nearly cosmopolitan (absent from Polynesia) ...... cece senses dk 1l 

— to Masters. Homiapere. qeeuseaqeeccs nose soosvvev ER NN AN bose 9 
Africa, Asia, Australia ` weree Pee ee ee sa cras s.. 3 
Africa, Asin eee eee CHORE CRO eee ress 2453-3555 4555 t. 2 
Confined to Sonth-eastern Asia ...... RK Ce d AR creas kä owe 4 

TOTAL species probably introduced by water-birds .....s sses... o «ips e». 16 


The second kind of species that may be introduced by becoming 
attached externally to*birds is somewhat more difficult to deal with. 
Urena lobata, which is here clearly not a weed, may have been introduced 
in this way : its fruits sticking, burr-like, to the feathers of some bird; 
Buetineria andamanensis, might also have been thus introduced, though 
this is not so probable as inthe other case. Three of the Desmodia— 
Desmodium triquetrum, D. laxiflorum and D. polycarpon—may very well 
owe their introduction to this mode ef dispersal. Boerhaavia repens, as has 
already been said, is probably sea-introduced, though there is no reason 
why it may not partly owe its dispersal to bird-agency. Its habitat 
on these islands is always the rocky headlands or isolated rocks along 
the coast on which sea-birds sit to devour the Grapsus crabs they capture 
on the wave-washed ledges below, and nothing is more likely than that 
the fruits may become at times attached to their feet and be carried at 
least from point to point along the coast. The Pisonias may both very well 
have been introduced in this fashion, though it is less likely as regards 
P. aculeata than as regards P. excelsa. From what has been already 
said of this tree in discussing it among the “ littoral” species, it will 
be evident that its fruits are of such a nature as to admit of their being 
carried for great distances attached to a bird’s fect or body, if only the 
bird should happen to come in contact with them, and the objection that 

scraping-birds, which might do so, are not often migratory, while frugivor- 
ous birds, which are migratdty, would not come in contact with the fruits 
Säi. because they are not likely to alight on a Pisonia, is not a valid one. 
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Though many such birds, as for instance Cavpophaga bicolor, appear 
always to feed on trees and therefore would probably very rarely come in 
contact with Pisonia fruits, many others, as for instance Calonas nico- 
barica, nppear to feed ap much or more on the ground, ou fallen ripe 
fruits, as on the trees that bear the fruits they eat.* And in such a case 
there is no doubt that they might very easily come in contact with Pisonia 3 
fruits.= Though essentially a beach-forest tree, the writer has col- 
lected specimens of Pisonia excelsa (and the tree was plentiful where 
he did so) three or four miles inland and 250—500 feet above sea-level ; 
some mode of dispersal other than, or at any rate supplementing, ocean- 
dispersal, must therefore, as has already been pointed ont, be postulated 
ns regards this,species. Of the grasses placed in this list Andropogon 
contortus already mentioned as possibly wind-introduced, much more pro- 
bably owes its presence to this mode of introduction ` Oplismenus com- 
positus is also sufficiently well endowed to reuder this mode of introduc- 
tion likely. 'The only Cryptogam likely to have been thus introduced is 
Acrostichum appendiculatum, the spores of which might easily get brushed 
off by the feathers of a bird walking through a patch of it. "This would 
also apply to the seeds of Calanthe. | 

« The following table gives the names and distribution of the species 
likely to be thus introduced or likely to have their local dispersion assint- 
ed by this means. 


Taste XXI. Distribution of species probably introduced attached to 
the feet or feathers of land- birds. 
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The list is so short that an analysis of it is unnecessary; it is suffi- 
cient to note that the possibility of introduction from Malaya or from 
Indo-China is, so far as its evidence goes, evenly balanced. 

While the two lists probably include all thh species usually intro- 
duced by being attached externally to birds they do not exhaust all the 
possibilities of the case. For, if the mud of a marsh may fix the seeds 
or fruits of paludine species to the feet or head of wading-birds, other 
substances may fix the seeds of forest species to the bodies of forest-birds. 
There is almost no limit to the number of species that might be suggested 
as introduced in this way, provided their seeds be sufficiently small; this 
very circumstance, combined with the necessarily hypothetical nature of 
the subject, makes it impossible to attempt the suggestion of this mode 
of dispersal in connection with any partieular species.* 

The next kind of rz bird-introduced " species to be considered —those 
introduced in consequence of having been eaten— may also be con- 
veniently divided into two sub-groups; one consisting of species where 
dissemination by birds is an every-day process, the other consisting of 
species that can only be occasionally disseminated in this fashion since 
the process implies the destruction of the bird itself. 

The first sub-group correfponds fairly closely with those species 


* The following facts will shew that, though necessarily hypothetical, the sub- 
jeot is not far-fetched but is, on the contrary, highly deserving of attention, When 
in Narcondam the writer was particularly anxious to obtain the seeds of a species of 
Bombas present there, for sowing at Calontta; for some days the search was hopeless 
because the capsules as they ripen are broken open and the seeds nre eaten by a 
species of Horn-bill that is common in ghe island, while any seeds that escape the 
birds and fall to the ground are devoured by the rats that swarm in the place. At 
length under one tree, where there happened to be on the under-growth one or two 
large spider's webs, fonr seeds were found sticking in these webs; these were the 
only seeds he was fortunate enough to obtain; they were brought to Calentta, 
germinated there, and the four young trees are now alve in the Botanic Garden, 
This will shew that seeds easily may, and at times do, stick in spider's webs. 

* In spring 1890 a Barbet was found lying on the ground in the Botanic Garden 
nnable to fly ; on being picked up and examined it was feund that its left wing and 
left leg were fixed together by means of a spider's web; on freeing these it was fonnd 
that the toes of ita left foot were further bound up in a ball and the flight-feathers 


were firmly tied together. When finally completely freed from its entanglement the 
bird flow away, frightened, but p 


hysically aninjured. This will show that birds do 


sometimes come in contact with spider's webs and that these are capablo not merely 


of fixing objecta to a bird's feathers but of fixing these feathers so that the bird itself 
- QURE MdYe shen. 
d All that is therefore required in order to establish the truth of the hypothesis 
ja direct observation of a bird paving come in contact with a spider's web which 
— 1 — vo seeds lodged in 4 at the time, and of ita carrying away seeds and 
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that have pulpy fruits with a hard stone or with hard indigestible seeds, 

It cannot, however, be held to include all these, for though birds do eat 
the pulpy part of the fruits of Canarium, Spondias and Drucontomelum, 
the stones of these are too large to be swallowed; probably therefore 
some other mode of dispersal must be held accountable for the presence 
in these islands of species of those genera. For Dracontomelum intro- 
duction by the sea has been suggested, though doubtfully ; the others 
are left, with some reluctance, among the “remanent” species, There 
are other species for which this agency is only donbtful, such as Miliusa, 
the fruits of which do not look very inviting—some polyalthias nre, 
however, so dispersed, e. g., P. longifolia by frugivorous bats; Physalis 
minima might well enough have been introduced in this way, but is, all 
things considered, more probably sea-introduced ; some of the Con- 
voleulaceee may also have been thus introduced. Moreover it must not 
be forgotten that indirect introduction in this way is not impossible. 
As has been pointed out, some of the fruit-eating pigeons are" ground- 
feeding creatures, and if a sticky pulpy fruit should fall into a patch of 
Oplismenus, Panicum, Aneilema, or other small-fruited or -seeded herba- 
ceous ground-species, the seeds or fruits of these may become attached 
to*the fruits in question and, if then swaMowed unnoticed by a fruit-eat- 
ing bird, be voided uninjured along with the stone or seeds of the fruit 
itself and subsequently germinate. The subjoined table gives a list of 
allthe species probably directly introduced; the indirect method, as 
being too hypothetical for discussion here, is not mentioned in connsotíon 
with any particular species. 

Asin the case of species introguced by wind the ocenrrence of 
species ‘of this kind in the islands of Narcondam and Barren Island is 
given ; these being islands for which it is necessary at the outset to 
exclude from consideration any hypothetical “ remanent ” element? ` 


^ This part of the list is not so complete asit might be, sincè owing to the 
| pressare of other duties the writer has not yet been able to complete the examination 
of the species collected by him in those islands in April 1891. This much may be said, 
that all the species quoted as occurring there do occur. But many of the others 
though | not present are represented by nearly allied species and by species of this 


| kind. There is for example at least one Grewia in Narcondam, there aro several 
i VUE 


 Rubiacen. and there i is an — In Narcondam ice thero isa — 
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— xx. Species probably introduced by fruit-eating birds. ~ 
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Barren Island. 


Polynesia, 
America. 
Narcondam, | 
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=- The most remarkable feature of thf list is that it gives us for the 

first time a well-defined group of species none of which extend to 
America or even to Polynesia, and only two of which extend to Africa, 
though no fewer than 15, or 27 per cent., extend to Australia. The 
remaining 40 are confined to South-Eastern Asia. As regards their 

more local distribution there, 17, or 31 per cent, are confined to lands 

= dying to the east of the Sea of Bengal, while 3 more occur in Ceylon 

| A ç bntnotin India, a circumstance which perhaps indicates that birds 
- which feed on these species pass from Malaya to Ceylon but do not 
= visit India. If this be the case thp agency of frugivorous birds may 
RI 2 partly explain the existence of a Ceylon element in the flora of the An- 
—* damans generally, a circumstance that has, as already said, been made 
* the subject of remark by the late Mr. Kurz, (Report on the Vegetation of 
Ges EE ladaman Islands, id 15; this point will be more fully ` discussed 











tc and 5 pass southward to Malaya without going ‘north to | to 
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fruit-cating birds, it ought to be possible to show that the known migra- 
tions of these creatures sufficiently explain their distribution. For all 
+ „the species that occur in the Malay Archipelago this is extremely easy 
to do. The western half of the Malay Archipelago is particularly rich 
in fruit-eating pigeons and, as this area lies on both sides of the equator, 
the annual changes of season must cause the fruit-eating species, follow- 
ing the fruits on which they feed as these become mature, to oscillate 
from side to side of the equator. "The same condition will ensure further 
migration from Southern Malaya to North Australia and vice versa on 
the one hand, and from Northern Malaya to the Nicobars and Andamans 
and vice versa on the other. It is not necessary to suppose that any 
particular fruit-enting bird must range from one end, to the other of 
the area here considered, though some species, like Calewnas nicobarica, 
which extends from these islands to New Guinea, nearly or altogether 
do so; it is sufficient to know that such birds are seasonal visitants in 
any given locality, as is true of Carpophaga bicolor, Carpophaga insularis, 
Calenas nicobarica, and many other species in those very islands; the 
region depleted of one set of species by the migration of these towards 
the north is filled with individuals representing another set coming 
from an area still further s@th. By the necessary over-lapping, of 
the ranges of migration of different birds a continnous chain of dispersal 
is kept up and, even if Malayan birds never go further north than 
these islands, the process is continued by the arrival from and departure 
to the opposite point of the compass, of Indo-Chinese species; it 1s 
therefore not surprising to find that, where the climatic conditions still 
continue favourable, the same bipd-distributed species of Phanerogams 
extend from North Australia through all the intervening areas to 
Southern China. This being so, the appearance of the same species in 
India and in Malaya, which is the case in 33 species, or 53 per cent., of 
the group, is simply explained. Certain species of birds, instead of 
only passing southward from China to Indo-China, pass also south- 
* westward to the Eastern Himalaya or to the Assam valley, from whence 
these, or other, species of birds carry the seeds of the plants in question 
still further south-westward into peninsular India. This may explain 
also why certain species, like Paderia fetida, extend from Malaya 
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northwards to Indo-China on the eastern line of migration, but on 


the western extend only southward to the Eastern Himalaya and not 
Y; into India ; the species of birds that ent their fruits may perhaps not 
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eastern line. The species that are common to these islands and to 
Ceylon are more difficult to explain. If we felt certain that they are 
species of distinctively Ceylonese type and that they occur, ont of 
Ceylon, only in these*islands, we might suppose that Ceylon birds are 
occasionally driven by storms as far as the Coco G roup and consider 
the dispersal of the seeds of such species as one of the indirect sequels 
of cyclones of unusual severity. The birds even need not be different, 
as regards species, from those commonly found in the Andamans: they 
need only be individuals that have followed the western instead of the 
eastern line of migration southward, and that under exceptional cir- 
cumstances have passed directly from one line of migration to the other, 
carrying in their crops seeds or fruits that are characteristic of the line 
of migration from which they have been driven. If the species are 
not of Ceylonese type, their occurrence both in Ceylon and the Cocos 
may, as has been said already, only indicate that they have been brought 
directly from Malaya or Australia by southern birds that migrate to Cey- 
lon as well as to the Coco Group but do not go as far north as peninsular 
India. 

The remaining sub-group consists of species with seeds or fruits 
that are eaten by birds of different kinds, pot for the sake of any pulpy 
portion, but on account of the nutritious properties of the whole fruit 


.or seed. We have to realize that the dispersal in this case is not, as in 


the case ef pulpy fruits the seeds of which are afterwards voided, an 
ordinary circumstance, inasmuch as the seeds are eaten for their own 
sake and are of necessity digested by the birds that eat them. But 
though it is not perhaps a common occurrence —the nnmbers of migrat- 
ing grain- or seed-eating individuals considered—for newly-arrived 
birds to be killed, there is no doubt that a certain proportion, tired out 
by their long flight, must fall victims to raptatorial birds immediately 
on their arrival, the grains or*"seeds that their crops may contain 
falling aside and possibly ferminating. Besides this means of introduc- 
ing such species, and, even if the results be slight, it must nevertheless 
be in constant operation, there is the further possibility of similar species 
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is claimed may with some degree of reason be looked upon as distinctly 
thongh indirectly, introduced by wind.* 

The species for which this mode of introduction is conceivable are 
given below. That many of them must be introduced species their pre- 
sence in Narcondam and Barren Island testifies ; it is therefore, as regards 
these, somewhat on the principle of exclusion that they are referred to 
this class, and for some of them, such as Abrus precatorius, it is doubtful 
if it be not rather the sea that is responsible for their appearance, 


Tapte XXIIT. Species perhaps introduced by seed- and grain-eating birds. 
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! — - That there is nothing extravagant in claiming this as a possible means of 
- A éntroduction, the following passage (which refers, ag it happens, to one of the 
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E Za | t-honse to show to his wife. Mixed with these were a certain number 
eet. * pigeons, parrots, and other land-birds, bat the great majority were Petrels, 


il irds and such like sea-fowl with which his experience asa sailor 
had made him familiar, Most of these birds ultimately recovered 


and, but many @f them hang about it for weeks, and for many 
mo tame that they would not move from the ground or the rocks, 
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Of the above, Cyclea peltata, Abrus precatorius, Acacia pennata, AL. 
bizsia Lebbek, Albizzia procera, Ipamaa Turpethum, and Pollia zorzodon- 
ensis occur in Narcondam. With few exceptions they are widely distri- 
buted species; five are cosmopolitan, one extends throughout the Eastern 
Hemisphere and thence to Australia and Polynesia, two extend from 
Africa and Asia to Anstralia, one occurs in Asia and Africa, one in 
Asia and Australia; only eight species, or less than half of the group, 
are confined to South-Eastern Asia. Of these latter, three are confined 
to the conntries east of the Bay of Bengal; two of them, Panicum 
javanicum, and the particular variety of Pollia zorzogonensis that occurs, 
are moreover distinctively Malayan, as opposed to Indo-Chinese, plants. 
On the other hamd one species, Dendrocalamus strictus, is as distinctively 
an Indian or Indo-Chinese plant. 

We have-now in conclusion to consider the ''remanent" species, a 
list of which is given in the subjoined table; in afew cases where in. 
troduction is remotely possible the agency that may have been respon- 


sible is indicated, 


‘where they happened to alight, to make way for the keeper or his men.” (Hume ; 
Stray Feathers, vol. ii, p. 113—&) * 

In this passage we have all the evidence that is required to show that not merely 
the usnal visitants bnt even unusual ones may nt times be driven to, or seek shelter 
on, these islands when in an exhausted or injured condition, and to show that this is 
as likely to happen to grain-, pulse-, and seed-eating species ua to fruit-, or fish-, 
crostacean- or mollusc-eating ones Itisof little moment that the fish- or crastacean- 
eating species must always be the more numerous, if wo know that species of the 
other kind are at any time driven to the islands in this state, All of these exhansted 

^ and inj nred creatures certainly do not recover or escape destruction, As regards 
those that simply die, when the insects that abound have eaten all bnt their bones, 

the seeds that may have been contained in their crops must fall aside and may 

e germinate and grow. And ns regards tlmse that are killed and devoured it would be 
- remarkable if a few of the seed’ in their crops did not thus fall aside and obtain an 


At portunity of germinating. 

XM RA — us other creatnre that exista in these islands were capable of, or likely 
$ un catch and eat such exhawsted birds, the presence of a l: paren 
ue ) sn teen which is very common, ia sufficient to account for the destruction of 
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TABLE XXIV. Possibly “ Remanent” species of the Coco 
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Island flora. 
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Polynesia, 
America. 
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= To the 67 unequivocal species of this list 3 other apparently local 
Fungi should perhaps be added; it is, however, extremely prob:ble that 
« when they are better known they wil be found to exist elsewhere, in 
which case they might be added to the list of wind-distributed species; 
|... he proportion that results is therefore :— 


-- -~ Migrant sp: Remanent sp :: A: 1. 
| [t will be noted that neta single species which seems unquestionably 
—. “remanent” extends beyond Sonth-Eastern Asia, and that the species 


_ which are here treated as anch are only 67 in number, constituting no 
e. E | more than 20 per cent. Df the flora. Of these species only 21, or 32 per 
cent., occur in India or Ceylon or both, and of these only one (Sterculia 
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This: “ remanent” section of the flora may therefore be looked 
as distinctly -non-Indian. The point to be ascertained. farther is 
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relationship that the Andaman-Nicobar chain bears t^ Indo-China and 
the Malay Archipelago, and perhaps neither it nor the Andamans ought 
to be spoken of as physiographically a part either of Indo-China or 
of Malaya;* these 20 apecies cannot thorefore be cited as indicating 
either an Indo-Chinese or a Malayan influence. The purely Indian 
Sterculia villosa must obviously be similarly excluded ; there are therefore 
2l species, or 32 per cent. of this group, that afford no evidence either 
way. 

Of the remaining species, one-half, ¢. e., 23 species, or 35 per cent, 
of the whole, occur both in Indo-China and Malaya; these also give no 
evidence as regards this question. Of the other 23, 15 extend from 
Indo-China to these islands (some of them, like Dendrhcalamus strictus, 
not going further than the Coco Group), without extending to Malaya; 
while only 8 extend from Malaya to these islands without occurring in 
Indo-China. The * remanent” species, therefore, so far as this evidence 
goes, indicate the predominance of an Indo-Chinese element, a fact 
that is altogether in accordance with what we should expect from our 
knowledge of the configuration of the sea-bottom along the line of islands 
from Cape Negrais in Arracan to the Nias Islands and Sumatra. 

Reviewing the results of the preceding paragraphs we conclude that 
288 species, or 80 per cent. of the flora, may conceivably have been in- 
troduced: 33 species, or 9 per cent., by human agency ; He species, or 
28 per cent., by birds ; 60 species, or 17 per cent, by winds and IO 
species, or 28 per cent., by the sea, We find moreover that the evidence 
is in favour of the bird-introduced species having, so far as those 
brought by wading- and water-birds are concerned, been introduced 
* from the north, and so far as those brought by frugivorous and by seed- 
— or grain-eating birds are concerned, having come in almost equal numbers 
— from Malaya or the Andamans to the south, and from Indo-China to 
 themnorth. So far as wind-introduced species sre concerned the influence 

of the north-east monsoon is apparently the more active; so far as the 


— .— M gea-introduced species are concerned the influence of currents from 
= Malayan seas to the south-east has been paramotnt. à itu 
SÉ is = The subjoined table gives a synoptic view of the probable origin 






writer has proposed the name '' Malay Isthmus " for the conjoint area 
lamans and the Nicobars, and believes that it will 
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Tame XXV. Synopsis of origin of Coco Island flora. 
Species possibly introduced, for the presence of which no former land con- 
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tion from northward and from southward) ...... 69 
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(by seed- and grain-eating birds): [in- 
dedi; due to agency of wind | eeeeeeee 
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. captures rather than of careful collecting. A series of 21 specimens 
from the Tenasserim valley, in Mr. MeLachlan's collection, yields represen- 
tatives of 9 species in 8 genera, all (except one) of small size, and some 
of them remarkably beautiful. i 


PALINGENIA LATA, Walker. 


Seven adult ¢ specimens, labelled respectively “ Sibs 4394 tossini 
Their wings are in a very slight degree warmer in tint than the “ light 
vandyke brown"' of the typical specimens in the British Meseum, and 
vary in unimportant detail from the wing-neuration figured in Trans. 
Lin. Soc. London, 2nd series, Zool iii. pt. i. 1 b (1884). Fore tarsus 4 
rather shorter tham the tibia : joint 1 short, 2 or 5 the" longest, 3 snb. 
equal to 4; ungues nearly of one length, each with a minute hook. 
For other particulars vide op. cit. p. 26. This is the only dark-winged 
species found hitherto in Hindostan. 

The next two species have wings of a light colour. 


PALINGENIA ROBUSTA sp. nov, 


Two adult d specimens labelled " Cachar;" both mutilated and per- 

- haps faded. Wings defective, brownish white, dusky where bruised, 
their stronger nervures light, raw umber brown, the weaker nervures 

paler; nenration similar in style to that of P. lata, but with fewer and 

and more distant veinlets distributed to the hinder half of the terminal 
margin. Head and notum light raw umber brown, the former blackish 

around the ocelli: pronotum varied with blackish or dusky markings 
comprising,—in front, an impressed* sinnate transverse line ending op- 

posite the middle of the backs of the eyes,—on each side, the border of 

a protuberance in front of the deep lateral depression,—behind a fine 

` line along the transverse crease at the hind margin. Pleura, sternum, 
femora and fore tibiw, dull, light yellowish bréwn (intermediate in tint 
between raw umber and brown ochre); fore tarsus and hinder tibim 
and tarsi paler or daller in colour, and transvgrsely rugose: a short 
dusky line on the mesopleuron, between the root of the costa and the 
-  spiracle. Dorsum faded: the last 3 or 4 segments largely suffused with 
light, raw umber brown, the anterior segments less and less so; the 
A .joinings sometimes pale. Venter and forceps dull, light, yellowish brown. 
EA — Sete dirty whitish yellow, uniformly pilose. Fore tarsus shorter than 
e |. the tibia: joint, I short; 2 subequal to, or very little longer than 5, 3 
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Wis z shorter than 5 but subequal to 4; ungues nearly of one length. Hinder 
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tarsi uni-unguiculate. Terminal jointlets of the forceps-limbs nearly 
of one length, or the last a little longer. Length of body 25 m. m. 


e 
POLINGENIA MINOR, Sp. nov, 


Three adult d specimens much damaged by cabinet pests: 2 label- 
led “ Karachi Mus." and 1 labelled " Nattor." Wings dull white, with 
sub-opaque neuration ; under a lense, in some lights, the cross-veinlets 
are bordered with milk-white. Neuration fairly comparable to that of 
P. ampla (cf., Trans. Linn. Soc. London, 2nd Series, Zool. iii. pl. i. 1 c) 
but with the veinlets that end in the posterior half of the terminal mar- 
gin shorter. Head brown ochre, blackish around the ocelli. Mesonotum 
light brown ochre, darker than the pronotum. Legs from some stand. 
points concolorous with the venter, the tarsi and hinder tibiæ shifting, 
with change of posture, to whitish, Colouring of abdomen effaced by 
pests, in the larger (Karachi) specimens ; in the smaller (Nattor) one 
the dorsum is whitish ochre with whitish joinings anteriorly, but pos- 
teriorly is very light brown ochre, clouded in segments 6 and 7 to a small 
extent, and to a larger extent (half across the back) posteriorly in seg- 
ments 8 and 9 with dark grey. Sete extremely light brownish ochre in 
tint, uniformly pubescent. Fore tarsus little shorter than the tibia : 
joint 1 short, 5 rather longer than 2, 3 subequal to or little shorter than 

— 2 and rather longer than 4; tibim and tarsi finely and transversely 
rugose. Terminal jointlets of the forceps-limbs of one length in the 
Nattor specimen, but in those from Karachi Mus. the last jointlet is 
rather the longer. Length of wing (Karachi exempl.) about 17, sete 
about 50 m. m. S 


POLYMITARCYS sp.— 


A single fragmentary? of undescribed species, labelled “ Raneeganj.” 

In this genus discrimination is at present unsatisfactory owing to the 

meagreness of published descriptions. The specimen now under consi- 

deration differs from P: indicus, Piotet, in the coldhring of the thorax 

and hinder legs. Whether his species can ever be indentified is exces- 

` sively doubtful in the absence of precise record of locality of capture. 

| Reference to the *'East Indies " as the domicile of an insect is of little 
| «se to any but the general reader. 








a A di d re CN . — Geng 5-— —(utiascertainsble). 
AP Ee. king 
"One defecti labelled “ Sibs, S. E. P." lac Ae 
— — ts of the body, and having the fore w : T 
This insect, judging from the wings, 
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should be ranked as one of the Ephemera Type. The costel shoulder 
of the hind wings is rounded off obtusely, jast as in Hexagenia, but the 
pronotum resembles that of a Pentagenia. Precise identification of the 
genus is precluded by the ruinous condition of tife specimen. 

Until now only three species of Ephemera have been described from 
India,— E. immaculata, Etn., from Cuna, E. expecíans, Walker, from 
“ Hindostan,” and E. supposita, Etn., from Ceylon. Of these the first 
has no abdominal markings, but the others have linear dorsal and ven- 
tral markings. "Two other species of Indian Mayflies, also with linear 
markings, have long been represented by single specimens in Mr. 
MeLachlan's cabinet; and in the present collection there is sufficient 
additional material for their description. They are nearly related to 
E. supposita, which therefore may advantageonsly be treated of in this 
paper, although wanting in the Caloutta Museum. 


EPHEMERA sUPPOSITA, Eaton. 


Described from 9 subimago iu Baron E. de Selys-Longcehamp's 
Museum; L d im. in MeLach. Mus. ; compared with the 9 subim. stand- 
ing with the type-specimen of Potamanthus [= Atolophlebia] fasciatus in 

> Hagen's collection, and wtf 4 specimens in the British Museum? cf. 
Trans. Linn. Soc. London, 2nd Series, Zool. iii. 73, pl. viii. 12° (1883) or 
[for pattern of dorsal markings] Trans. Ent. Soc. London, ( 1871) p. 75. 
The following notes are supplementary to these earlier descriptions of 
ihe d imago. 

Neuration of the forewing distinct to the unaided eye when held 
“over white paper, with perhaps tbe exception of only the branchlets of 
the intercalar veins annexed to the anal nervure; over a dark back- 
ground, when viewed under a lense facing the light, the radius and the 
stronger parts of the subcosta of the forewing, and the cross veinlets in 
both wings remain dark, but the other nervnuwes become pale; in trans- 
mitted light the nervures assume an amber tint. Membrane of the fore- 
p wing (excepting the distinctly coloured parts) perfectly transparent in 
us direct view: but held obliquely at a moderate "distance, frénting the 
e light, the finer of the longitudinal nervures transmit to it a faint yel- 
 lowish grey; or pointing towards the light, the cross veinlets transmit 
to it a faint reddish grey : in proximity to tho costa, the pterostigmatic 
^ portion of the marginal area is rather deficient in eolour. I was prob- 
"TROIS mistaken in 1883 when I described the dorsal vessel as dark; but 

Be 1 ras ages of cabinet pests preclude certitude on this point. 
.. he dorsal abdominal markings of the best marked segments com- 
rise six black longitudinal stripes or streaks united to one another by 
ot tete mows spel lode esaet reto otk 
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side of the back. In segmerits 9 to 7 two of the streaks, linear and sub- 
parallel with each other, lie close together beside the dorsal vessel, 
extending the whole length of the segment (the outer streak is rather 
broader than the other), while the third streak lies apart from them 
close by the pleuron. Iu the more anterior segments (e. g., in the 3rd 
segment) the main trachea in front of the spiracle is dark, and the three 
streaks, in mutual contact at the apical margin, constitute a tripartite 
marking: the streak nearest to the dorsal vessel becomes abbreviated 
and subulate, but the other two combininz either in the form of a V or 
as a pair of conjugate triangular streaks, extend nearly to the base of tho 
seg ment. In the first segment, a quadrangular spot seems to be substi- 
tuted for the streaks: the 9th ventral segment is bilineate lengthwise. 

Terminal jointlets of the forceps-limbs short for an Ephemera ; the 
last of them smaller, but little if at all shorter than the penultimate. 
The figure of 1833, cited above, is exact, and correctly leaves their pro- 
portions in the dried insect uncertain, Penis lobes subeylindrical. The 
admeasurement of sete of 2 im, stated in 1571 [cf. E. faciata] was 
spurious, being based upon a specimen of the next species, referred to in 
1883 with an expression of doubt as to identity of the species. 


"Hab. Rainbodde, Ceylon. $ 
EPHEMERA REMENSA, Sp. nov. ~ 
6942-4, &’6,&'8,,. . .. 
Five 3 imagos labelled “ Kulu —————— ——, in IndianMuseum; 


and l9 imago labelled “ Musuri,” 7,000 ft., June, Long, in MeLach. Mus. 
Imago (dried) d&'.—Genitalia sinsilar to the ordinary European pat- 

tern in this genus: the last jointlet of the forceps-limb rather shorter 

‘than the penultimate. A pair of very broad black stripes, diminishing 

a little in breadth anteriorly, extend from the tip nearly to the base of 

the 9th ventral segment end end abruptly : the other ventral segments 

á are bilineate longitudinally, excepting the first segment which is un- 

marked.  Neuration of the fore wing distinct to the naked eye through- 

|. eüt (over White paper) excepting the branchlets of the intercalar veins 

* annexed to the anal nervure, and the base-ward extremities of the longi- 

tndinal nervures posterior to the radius: under a lense, the portions 

(hus visible, and the neuration- of the hind wing, from certain stand- 

points only, appears of a uniform light pitch brown, but,in most posi- 

i NM ce "finer of the longitudinal nervures acquire a pal tint, 

a e EE ning - iteh brown or 
I^ danpitg- Sage ack. Wings transparent, tinted di 
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logether with the extremity of the area next behind it£, and narrow 
cloudy bordering along the subcosta in front and the radius behind (the 
former more extensive in the beginning of the pterostigmatic space) as 
well as along the cross veinlets; in addition to spets: in this sex the 
spots are larger than in the ? (but not much larger) and therefore are 
hardly so small as in E. supposita; the best marked are three in the 
usual positions in the midst of the wing, viz :—one at the prebrachial 
fork and the others on the cubitus and the first sector, but occasionally 
cross veinlets or the ends of nervures are clouded in the usual places of 
other spots found in species of Ephemera, such as at the inner ends of 
the shortest of the sectorial intercalar nervures, or at the junction of the 
pobrachial with the 2nd or 3rd cross veinlet beyond the fork of the præ- 
brachial nervure, or near the base of the wing between the pobrochial 
and anal nervures either on the nearest cross-veinlet or at the extremity 
of the foremost intercalar nervure. The terminal margin of the hind 
wing is narrowly bordered with alight, raw umber grey cloud and 
several of the cross veinlets are pitch black. 

The abdominal markings resemble those of E. supposita in most 
respects: those of the lst segment are not well shewn in the specimens 
at hand: the 2nd segment gn place of dorsal streaks has on each side 
an irregular transverse quadrangular blotch, narrowed upwards and 
one” truncate above; the 3rd to the 5th segments have two streaks 
an e 6th to the 8th segments three dorsal streaks on each side, all 
longitudinal and sub-parallel, the lowest of which is linear and narrow, 
the next to it double the width and usually more curved, and the inner- 
most (where there are three) narrow and tapering at both ends. In the 





9th segment a broad stripe takes tfe place of the lowest and the inter- 


mediate streak combined. On the pleura, in nearly every segment, is a 
short black dash at the base; but the lOth segment has a black blotch. 
Sete light raw umber brown; the Soinings mostly (excepting in the 
basal half of the median seta) narrowly dark brown. Fore femur in 
opaque view either raw umber brown or rufo-piceous : tibie dark pitch 
brown; tarsus lighter ; trochanter and coxa sulpchreous. Hinder legs 


in opaque view, translucent yellow ochre, with the obtusé claw pitch 
brown. In transmitted light, the fore femur and tarsus become ferru- 


gineous amber, and the hinder lega yellow amber. 
— Very similar to the d. "Thorax brown ochreous, with a black 


; in front of each tegula, a black longitudinal stripe on each side of 





A- =x Cuti 


; the pronotum, and a black irregular line down the outer side of the fore 
coxa. Fore femur brown ochreous; fore tibe bistre brown or light pitch 


— Ms 


EE EE ing less, with indistinct 
» brown; fore tarsus paler. Wings nearly colourless, 
and l tainu ute e spots, placed singly at the bulla of the sub-costa, behind 
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that on the cubitus, and at the fork of the prwbrachial ; another further 
out on the pobrachial; and one near the base of the fore wing at tho 
commencement of the next intercalar vein, Hind wings spotless or with 
spots only faintly indieated. 

Length of body d 15, 9 18; wing d 13-15, 9 21; sets £f im. 26 
& 28 to 30 & 34 m. m. ` 

EPHEMERA CONSORS, sp. nov. 

5854 — , 5855 ,, 


z and — 





Two 4 imagos labelled “ Kulu 


5852 5853 ,, 


labelled “ Kulu —— and 
5 > 


imago labelled “Sikkim, 4,000 feet, 7 [i. e, July] 80, H. J. Elwes, in 
MecLach. Mus.’ i e 
Subimago (dried) 9 .— Wings transparent, very faintly tinted with 
extremely light browrr ochreous grey, or in the sub-marginal area of the 
l fore wing with very light amber, with a small, blackish grey spot at the 
fork of ihe præbrachial nervure, another at the bulla of the sub-costa, 
and single greyish dots nearly in n straight line with them on the sector 
and cubitus of the fore wing. Hind wing spotless. Neuration of the 
fore-wing distinct to the naked eye (over white paper) from the costa 
to the sector, and then hardly discernible onwards to the pobi jal 
nervure : after that the minor neuration and the neuration of the hind Wing 
cannot be distinguished, When magnified, the neuration of the hind 
wings and of the greater portion of the fore-wing is opaque and concolor- 
ous with the membrane : but many of the cross veinlets in the basal half 
of the wing shift in colour to piceous fn certain postures, and all of them 
(excepting the greater cross-vein) anterior to the sector are pitch black. 
The pronotum is marked as in E, remensa, with a small oval black spot 
‘anteriorly on each side in a furrow”: and in both species there is a small 


and two ? subimagos 


in the Indian Museum ; and 1 9 sub- 











` acute triangular black spot in front of the posterior coxa. 
| ‘Imago (dried) d.—Terminal jointlets of forceps proportionally 
ANZ longer than in E. remenga, and more slender; the dast jointlet shorter 








than the penultimate in the dried specimen: basal joint- relatively 
short. Venter bilineate lengthwise interruptedly in the posterior seg- 
— ments: the lines are narrow and as far apart from each other in the 9th 
as in the preceding segments, and in the 5th, 4th and perhaps the 3rd 


| u 2nd and lst segments nre spotless,- Wings much as in the 9 subimago, 
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ish amber or (in the finer parts) to very light or whitish amber; but 
where visible without a lense, the cross veinleta when magnified appear 
pitch black or pitch brown in opaque view, and this colour remains 
fairly constant from most stand-points; the sgbceosta and radius and 
also in some positions the great cross vein are likewise piceous. Hind 
wing spotless, and. clear throughout. Fore leg raw umber brown, 
blackened at the tip of the femur and at the base and tip of the tibia. 
Hinder legs light yellowish amber colour. 

Abdomen pale ochraceous or whitish raw umber grey in the firat 5 
segments, and light brownish ochre in the hinder segments, marked with 
black lines and streaks disposed mainly in two longitudinal series: seg- 
ment 1, spotless; segment 2, with a faint dot near the base on each side 
of the dorsal vessel, and a larger spot below the dot just above the main 
trachea, which spot is not represented in the other segments; in seg- 
ments 3to9 the markings corresponding with the said dots take the forms 
of an oval spot in the 3rd segment, an abbreviated tapering streak in 
the 4th, a tapering streak produced to the hind margin in the 5th seg- 
ment, and apparently continuous lines from the 6th to the 9th segment. 
Venter marked longitudinally, in segments 3 to 5 with two abbreviated 
tapering streaks; in segments 6 to 8 with two thin tapering lines; and 
in "T 9 with two linear stripes. Setw ochraceous, with opaque 





joi 8. 
Dorsum of 9 in segments 3 to 6 longitudinally bilineate, with an 


^ additional black line on each side in segments 7 to 9 parallel with and 


exterior to the principal lines in the hinder } of each segment: on the 
pleura of most of the segments is a short marginal streak at the base, 
and a longer streak just inside the margin near the tip; on each side of 
the 2nd segment is an erect spot like a mark of exclamation. Hind 
wing spotless ; neuration indistinct to the naked eye. 

Length of body 12; wing d 13, 9 15-21; sete 9? subim. about 
17m m. The specimens are infested with entysted parasites. 


EPHEMERELLA sp.— 


on , 5852, ^ , 
One 9 subimago labelled “ Kulu — 


Ead Zen. A Epeorvs pst, Eaton. 


wt M Sio wr pet, Etn., Trans. Linn. Soc., 2nd Ser. Zool, iii, 242 (1885). 
— "ten @ subimngos labelled * Kala” respectively. The larger speci 


men measures :—wing 24, seta about 35 m. m. 
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ErkoRUS sp.— 
éi >» 8849, 
A One snbimago labelled ** Kula EC 
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A Names of New Genera aud Species have an asterisk (*) prefixed, 





Abaratha angulatus, 196 
» hypebides, 195 
" sura, 195 
syrichthus, 195 
Abelmoschus moschatus, 45 
— JAblabes, 234 
» calamaria, 234 


» — nicobarensis, 231 
e » Stoliczka, 231, 234, 250 
scriptus, 231 
Abroma, 58, 89 
33 angulata, 89 
» augusta, 89 a 
de omm a 89 


— * 204, 206, 310, 353, 401, 








-— ——— 296, 310, 353, 401 
| ` AButiton, 39, 42 

| e asiaticum, 42 
$ » + indicum, 42 . 

" lifolia, 43 

u Acacia, 3 

M a  concinna, 312, 353, 403 
(o herida, 8 

EL D pennata, 312, 353, 401, 402 
St tis, d 


* AGANTHACEA, 322, 345, 349 
E (— Acanthina, ATO 


rea, 276 
_ Acanthophora Thierii, 341, 359, 378 


l cesina, 33 












"e ammon, 34 
* 4  ammonides, 34 - 
De 49 d ariel, 33, 34 - 
"cT Eo esa, 33 


P fie, — retta, 33 
— n s aspera, 355, í 371, 877 
+ i 371 — yr x | 





ACROCERA, 282 
AcnockERID.E, 282 
AcnOCERIN,EK, 283 
Acronodia, 121, 140 
* punctata, EI? 140 
Acrostichum appendiculatum, 294, 346, 
358, 388, 359, 394 
eg appendiculatum, var, 
33 


* scandens, 203, 337, 343, 345, 


358, 359 : 
Actina, 274 
Adenanthera pavonina, 312, 353, 403 
Adenostemma viscosum, 317, 354, 309, 372, 
377, 380, 383 

Adiantum lunulatum, 294, 336, 355,959 
Adolias, 9 
Accidium, 224, 225, 226, 227, 225, 229 

” Apocyni, 228. 

* Aquilegia, 226 

* clematidis, 227 
"Ln Cunninghamianum, 224, 225, 

230 


setosa, 


=" =, jlavesecens, 226, 230 
" Hualtatinum, 226 
» Mespili, 225 
vL ss mori, 225, 226 
"D orbiculare, 227, 230 
i otagense, 227 
sclerothecium, 220 
"Aegiceras 293, 370 
majus, 318, 354, 38] 
Aerides acp eni ee zn 350, 359 
Afghania australi, 20 
Aganosma, 990 e 
Agarista, 189 
AGARISTIDE, 14 
Agelanius, 267 
Ageratum conyzoides, 317, 354, 360, 377 
Aglaia andamanica, 205, 306, 352, 397 
Agrimonia. Eupatorium, 299 > 
Agropyrum, 
Sgr et 312, 353, 401, 402 
issia ; 
205, 2, 353, 401, 402 


procera, 
Avex, 257, 800, 341, 343, 344, 349, 350, 
Allarithmia, 257 


r=? 9 
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Allophylus Cobbe, 292, 308, 352, 382, 397 | Aplopeltura boa, 248 

Allotinus, 20 APOoCYNEX, 318, 344, 345, 340 


* aphocha, 20 

= Horsfieldii, 29 
Alocasia, 296 D 

vw — fornicata, 204, 333, 346, 357, 404 
Alsodeia bengalensis, 204, 296, 302, 340, 

346, 351, 403 

Alysicorpus vaginalis, da 259, 368, 377 
AMARANTACEJE, 324, 315, 
AMARYLLIDACE.X, 329, sie: 360 
Amathusia amythaon, 8, 25 


" var, ingularts, 25 
» dilucida, 25 
Ki portheus, 25 


Westicood ii, — 
Ambi halus caringtus, 
TOR ulla arius, 231, 248 
a modestus, 231 
monticola, 247, 248 
Awoora Rohituka, 306, 352, 403 | 
Amorphophallus, 297, 205. 333, 346, 357, 


E 
n bulbifer, 298, 333 
RK tuberculiger, 333 


AwurzLIDA, 307, 245, 349 
gar EEN 199 
multipes, 199 
1 mars, 196 

— —— 308, 345, 349 ° 
Anciatroides, 143 
— Een contortus, 295, 300, 336, 345 

358, 389, 394 
Aneilema, 396 

ovatum, 330, 357, 401 

Angelica seni ei 
ANGIOSPERM;E, 
eT ovata, 297, 323, 355, 370, 372, 


Anisopua, 


G 263 
Ankyroderma Danielssenii, 202 


Marenzelleri, 203 
Anodendron, 247 


e. 
dé — 200, 819, 354, 


Arona, 202 
Wa podoguster, 202 
^ Alcocki, 202 
y porosa villosula, 326, 356, 404 
Appius, 190 
* albina, 100 
hippo, 20 
* lankapura, 190 
Appias lyncida, 20, 190 
Bo paulina, 190 
2»  (Saletara) nathalia, 190 
Aquilegia vulgaris, 220 
Ardisia, 288 
* humilia, 206, 207, 318, 354, 381, 
382, 397 


Argynnis, 13 2 
" Childrenit, 94 b "1 
Argyreia Hookeri, 297, 320, 355, 403 ^ Ws 7 * 


"— lanceolata, 320, 355, 403 : 
^ titürfolia, 297, 320, 355, 379, 381 
Arhopala aénea, 32 
ES amantes, 34, 179 
z anarte, 34 
2s araxes, 179 
e basalus, 34 
* belpharbe, 34 
camdeo, 34 
ys centaurus, 34 
9. n khomti, 32, 38 
» rama, 34 
* singla, 34 


d teesta, 34 
Aristolochia tagala, 325, 356, 88, 389, 
290 
ARISTALOCHIACER, 324, 345, 350 


Arrhenothrir, 35 

Artocarpus Gomeziana, 206, 328, 356, 398 
ASCLEPIADACE,E, 345, 

AscLEPIADE®, 319 E 

Asindulum, 262 


| Asparagua racemosus, 380, 887, 299. t 


Aspistes, 263 
Astilbe —— — 


ATTIDE, 2, 4 
Atylotus, 267 

A laotianus, 272 

5 melanognathus, 272 
Avicennia, 288, 203, 299, 301, 313, 379 


Gë officinalis, 203, 307, 323, 355, 
381 


Azanza acuminata, 48 
Badacara, 167 
a nilgiriensia, 167 

Badamia exclamationis, 195 
*Bahora chrysea, 23 
Balanopteriís Tothila, 80 
Bambusa ———— 374 
Bamia betulifolia, 45 

» Chinensis, 45 

". — 45 


Barclaya longifolia, 301 
pos racemosa, 314, 354, 380 


Wes apeciosa, 202, 298, 314, 353, 
> S — 380 
Belenois coronea, 189 
ew" java, 189 


mesentina, 189 
Bellardia clausicella, 270 
nigrotectus, 271 
Benthodytes, 201, 202 


is gelatinosa, 200 L 
e DI > ovalis, 200 

" papillifera, 200 

A sanguinolenta, 200 
Brnmipx, 272 
BERIÐINA, 272 
Beris, 274 


vn javana, 274 


»  Ammonilla, 108, 305, 352,403 , 
Biartes indica, 275 


Braionipm®, 263 
Bipionipes, 263 

Braronto1, 263 
BIGNoniace®, 322, dip 349 


Bixagrewia nicobarica, 119 
Blachia ioe D R 207, 326, 340, 350, 





| 84, P 
Eon CP 













| Calamus, 204, 206, J47 
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Hombax, heyptaphwla, 30 
* heterophyllum, 304 
" —— 48, 40, 205, 304, 340, 
, 985 


i$ insigni var, 303 
malaburicum, 45, 49, 205, 304 
" " var, albiflora, 40 
* » albiflorum, 304 
* orientale, 50 
pentandrum, 50 
BoMBYLIARIH, 280 
Bombylius, 265 
BORAGINKE, 229, 319, 345, 349 . 
Boschia, 30, 54 
e Grimthis, 55 
Bovista lilacina, 339, 358, 389 
BRACHYCERAT E, 204 
Bragantia tomentosa, 824, 356, 404 
Briedelia, 202 
és Kurz, 326, 356, 307 
tomentosa, 326, 356, 397 
Brownlowia, 06, 97 
t elata, 98, 99 


. * Kicinhovioidea, 97 

" lanceolata, Q7 
. * macrophylla, 97, 99. 

J peltata, 99 
. Scortechsnis, 07, 98 
BROWNLOWIE.E, 96 
Bruguiera, 293, 299, 301 -" 

* gymnorhiza, 293, 313, 353, 380 


Bryum coronatum, 335, 355, 339 
Buettneria, 59, 89 
* andamanensis, 90, 93, 305, 
352, 303, 394, 403 
e aspera, 90, 92 
Curtisii, SD, 90 


m elliptica, 90, 91 
» ` grandifolia, 93 
ge hypoleuca, 94 

" Jackiana, 90, 02 


lancifolia, 90 
Maingayi, 90, 91 
nepalensis, 93 
uncinata, 90, 91 
BUETTNERIÆ, 58 
Bumea virens, 385 
Bungarus bungaroides, 246. 
caeruleus, 246 

i lividus, 246 
Bursernace™, 306, 345, 340 
Buxus eeompervirena, 213 
B*nrtrap.r, 170 


Cacoma Mori, 226 
Cirsalpinia Bonducella, 292, 297, 311, 353, 
OUO 


Nuga, 293, 296, 312, 353, 350 


Calamaria catenata, 231, 233 
stalknechts, 231 
tie 233 


" + 


D. 











e 418 Iudex, 


e. 
Calamus, andamanicus; 332, 357, 404 Casuarina equixelifolia, 373, 874 
tigrinus, — 557, 404 Catochrysops, 182 
Calanthe, 204, 388, 304 ái Cnerug, 27, 28, 181 
e veratrifolia, 204, 350, 388, 380, S kandarpa, 28 
, 894 e * pondara, 27, 181 
Caleosporium, 223 S straba, 27, 28, 18] 
Calladium, 6 e » var. Uthargyria, 27 
Calliana pieridoides, 17 Catophaga, 190 
CALLIDULIDE, 15 Catopsilia Catilla, 191 
Calliptaa, 15, 16, 17, 22 d rrocale, 101 
E hyems, 160 Si evangelina, 191 
eg mazare, 22 T pyranthe, 191 
"us sambavana, 160 s ecylla, 191 
"Um sumbana, 159, 160 Caulerpa clavifera, 842, 359, 378 
Callophis nigrescens, 245 " plumaris, 342, 359, 378 
Calwnas nicobarica, 304, 390 CrECcIDOMYDAE, 253 
Calophyllum inophyllum, 302, 851, 350 CkcrpoMYDpI, 253 
Calothriz pulvinata, 342, 359, 378 Cecidomyia, 253, 254 
CarnvcirLom, 300, 344 L deferenda, 254 
Calympercs Dosyanum, 2538, 358, 389 oryzae, 264 . 
Calysisme, 169 CECIDOMYIDA, 253 
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»  mulciber, 20 
24 oceania, 15, 163 
vn ` orope, 162 
BD — £pehakela, 22 
e „  palmedo, 197 * 
vw pinwillis, 13 
„  Vhadamanthua, 13, 14 
»  sepulchralis, 21 
»  #stmulatriz, 9, 13, 21 
ge (Crastia) deheersi, 163 
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me diflora, 320, $ 1 » 
Katsgpeg 228 





" D var. telanjang, 28 
" bronge, 254 
Lathyrus sativus, 212 
LAURINE™, 325, 345, 350 
Leea, 290, 382 SEN 
» hirta, 907, 352, 380, 382, 327 
» sambucina, 203, 206, 307, 346, 352, 
> 379, 380, 382 
EGUMINORAE, 
ia. 262 





palmata, 204 
— 321, 355, 384, 401, 
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Leptonychia, —— 96 
" " glabra, 94 
» » var, Mastersiana, 95 


de heteroclita, 05 


moucurroides 

Leptopuccinia, 217, 218 
Lepturomyces, 213 
Lethe europa, 24, 168 
Lettsomia peguensis, 320, 355, 403 
Libnotes, 261 

——— 261 
Libythea, 13 


LinyTHEIp®, 178 

LicuEkNxEs, 338, 344, 350 

LiLtACEX, 330, 345, 350 

* Limenitis agneya, 176, 177 
— daraza, 176, 177 

p. hollandii, 177 





, 355, 





Lippia nodiflora, 323, 355, 881, 383, 392 


Lithothamnion ymorphum, 341, 359, 378 
Livistona, 206, 331, 357, 404 


" Jenkinsiana, 331, 332 
speciosa, 331, 382 


Logania, 29 29, 77 
$ marmorata, 37 " 
* - "massalia, 37, 38 
sriwa, 20 


Lophopetalum, 207 
LORANTHACK™®, 325, 345, 350 
Loranthus longiftorua, 325. 356, 304, 404 
Lorura atymnus, 14, 179 
Lumnitzera, 200, 301 
is racemosa, 314, 353, 350 
Lycrna, 36 
* atroguttata, 
* palmyra, 182 : 
Lyco niesthes bengalensis, 28 
LYcÆxinæ, 12, 27, 32, 179 
LYCENINA, 27, 360, 150 
Lycodon fasciatus, 234 
* gammiei, 231 
* striatus, 233 
travancoricus, 238 
Lygodium fleruosum, 204, 337, 358, 339 
acandene, 
LYTHRACEX, 314, 345, 340 
Macacus cynomolgua, 148 
Macaranga Tanarius, 290, 207, 327? 346, 
356, 381, 384 
Macropesa, 253 
gibbosa, 253 
Macroplea, 10, 11, 13, 16, 17 


* corus, var. micronesia, 19 
e elisa, 10, 19 


* plurbus, 19, 20, 22 
semiecireulus, 20 
Macroséigün. 204, 205, 206 
AMahintha, 9 


gne “9 
| Malesia, 5G 


Mallotus acuminatus, 326, 356, 404 
e andamanicus, 206, 326, 356, 404 
Helferianus, 320 
MALVACEA, 48, 303, 345, > HG 
Malvaviscus neus, 





Megisba malaya, 185 
Megistocera, 260 
5 atra, 260 * 
K fuscana, 260 


verticalis, 260 
Melampsora, 211, 223 D 
E secidioides, 223, 224 
a * ciliata, 223, 230 
p“ populina, 223 
Tremulæ, 223 " 


yt 

Melanitis, 12 
Melonitis constantia, 170 

Ke ismene, 24, 170 

ee leda, 24, 158, 170 
Melanocyma, faunuta, 18 
MELASTOMACE E, 814, 345, 349 
Meniaces, 202, 345, 349 
Melius Megarhina, 951 
Melochia, 58, 87 

"e affinis, 87 

EA concatenata, 87 

i corchorifolia, 87 

* paucijftora, 87 

* supina, 87 

és truncata, 87 

velutina, 88 ` 

Memecylon edule, 314, 354, 397 
Menama, 9, 21 
Menelaides aristolochiw, 31 





Green, 192 
gl vai 301, 345, 349 
——— enneaphyllum, 294, 311, 353, 
3 





Modecca, 315, 
S 200,318, 347 294, 315, 354, 397 
| cardiophylla, 31 





Monocera, holopetala, 181 

is Palembanica, 133 

is petiolata, 130 

de Ericanthera, 131 
Monoceras leucobotryum, 129 

u obtusum, 184 

* odontopetaluni, 131 

S petiolatum, 130 
MONOCOTYLEDONES, 328, 844 
Morinda bracteata, 380 

e citrifolia, var, bracteata, 316, 354 

pia pterygosperma, 309, 353, 308, 372, 


Moninces, 300, 345, 349 
Monruipx, 11, 12, 25, 170 
Afucuna, 208, 383 
O — 203, 296, 310, 353, 380, 


* pruriens, 204, 310, 353, 401 
MUNTERE, 9 
Musa, 345 
= — ed 357, 371, 372, 977 
Mvsci, 337, 344, 3 
Mussenda — 316, 354, 307 
macrophylla, 316 
Mycalesis blusius, 1658 
* mineus, 8, 24, 169 
5 mynois, 169, 170 
œ —weyewa, 170 
E (Calysieme) perseus, 168 
7 (Jatana) wayewa, 168 
(Oreotrimna) medusa, 168 
Mycetophila, 201 
> bimaculata, 261 
pennipes, 202 
MYCETOPMILIDÆ, 261 
MYCETOPHILIDES, 261 
MYCETOPSILIDI, 201 


Mydas, 274 


Myristeca glauca, 325, 356, 397 

Irya, 325, 350, 397 
MyniIsTICEX, 3265, 345, 350 
Myns1N Ex, 318, 345, 349 
MYyETACEs, 314, 945, 349 
Nacaduba, 182 


* dana, 183 
—— gaura, 181, 182, 197 
AG hermus, WT * 


— — Sot 


lcs Tue 27, 183 


— 











. T nilex. 


d faimanu, 165 
— 13, 16, 17 

AX clara, 19 

"s leucono?, 19 


=" 4 var, engania, 10 
Neesia, 30, 55 


vw altisima, 56 
Neesia Grifithii, 54. 
vn aynandra, 56 
Negritomyia, 273 
hilineata, 278 
Nematocera, 250, 260 
fuscana, 260 
NEMATOCERATE, 250 
NEMEOBIADÆ, 11, 12, 178 
Nemestrina, 280 
yt jovana, 280 
NNMESTRINIDE, 280 
NEMESTRINIDI, 280 
MCN MA, 274, 276, 279, D Sar . 
Neocheritra, 85 
gama, 35 
Neopit zalmora, 185 
Nkornoripx, 10, 11, 12 
ODE, AOA 
zx Bellevit, 204, 206 
» glomerulosa, 204, 205 L] 
M uncea, 20 
en Teuccatagia, 204 
Ee Scordotis, d 204 
»  Sibthorpir, 204, 205 
=, tuberosa, 205 
Nepheronia valeria, 190 


Nephrotoma, 255 


Neptis, 14, 172, 179 
ge hordonia, 175 
H leucothos, 175 
E nandina, 175 
» var, sumba, 175 
b ombalata, var. engano, 27. 
vw soma, var. meridiei, 26 
—— a, 14, 175, 179 


Nipa. 


4 
Niphobolus adnascena, 205 
Nostocaceous gos A, 343 


NOTACHANTA, 27 


NeTACHANTEN, —— 
Nychitona zrtphia, 
NYCTAGINES, $24, 345, 350 


a ds pun 301, 351, 368, 

















Ochrosia borbonica, 318, 354, 381 
Odina Wodier, 308, 352 , 397 
Odontomyia, 277 
J consobrina, 277 
” usd, 277 
,» Jee 277 
viridana, 277 
(Ecophylla smaragdina, 2, 4 
Oggeodes, 282 
OLacine®, 306, 345, 349 
Oligodon, 237 
SÉ dorsalia, 237 
* melanocephalus, 237 
e subgriseus, 237 
E sublineatus, 237 
Oligomera, 255 * 
* — 25%, 258 
Oligotrophus, 2 
Omphacarpus, 109 
Oncodes, 282 
i costalis, 282 
OxNconpiN e, 282 
Oneirophanta mutabilis, 197 
Oplismenus, 297, 396 
* compositus, 204, 335, 346, 
357, 294 
ORCHIDACRE®, 323, 345, 350 
Ornithoptera, 18, 194 
* amphrusus, 31 , 
* criton, 194 
halsphron, 194 
ve mtnos, 30 
e * naias, 157, 191, 193, 194 
— var. sambarana, 194 
. 2 nereia, 30, 31 
S plata, 193, 194 
= pompetus, 30 
ruficollis, 14 
Orozylum: indicum, 206, 297, 322, 355, 
385, 389 
Dee Zog erichthonius, 191 
* erithonius, 191 
"Órphnurgus asper var. glaber, 198 
Orsotrimnm® medus, | 
Orthothecium hirsutum, 82 
javense, 83 
hirsuta, 82 
Integerrima, 83, 
javensia, B3 
Pachygaster, 376 
rufitarsis, 276 
Pach vhína, 255 
d bombayensie, 255 


Ondemanci 


* delecta, 255 3 
* zi doleechalli, 256 
cs fasciata, 256 
3: quadrivittata, 255, 256 
triplasia, 256 
Pademma, 16 


Padina pavonia, 288, 341, 359, 378 
Padraona 


palmarum, var, keep 33 
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- 
des fatida, 294, 296, 317, 354, 897, | Parinroxip®, 30, 191 
| Paradorurus, io 
Palinsenia, 406 Paragerydus, 20 
" ons — horsfeldii, 29 
" , | * unicolor, 8, 29 
SP eeng 407 * | Parantica, 17 
(nor, | m aglaia, 23 
PALMES, 331, 345, 350 | directe is’ 
Palpomyda, 252 Parata, 197 
Pamphila, 196 ` » malayana, 194 
DARAS. — 350 Parcas berd morci, 248 
ANDANEJE, 33: » macularius, 248 
Pandanus, 285, 286, 288, 290, 292, 294, » margaritophorus, 248 
296, 298, 300, 371, 382, 403 Parinarium, 130, 140 
D odoratissimus, 297, 333, 357, | Parishía insignis, 308, 352, 403 
e 371, 379, 381 Paritium tiliaceum, 46 
Pangonia, 265 - Parnara, 197 
ts amboinensis, 265 * narooa, 196 
* longirostris, 265 Parthenos gambrisius, 26 ` 
D rufo, 266 e lilacinus, 26 
Kb taprobanes, 266 Paspalum scrobiculatum, 299,335,367, 492 
Panicum, 396 PASSERES, 143 
p ` Ciliare, 835, 357, 372, 377, 401 | PassirLORACEX, 315 
m e ee 3295, 335, 357, 372, PassIFLOREX, 315, 349 
377, 40 Pathysa antiphates, 193 
gp Helopus, 205, 335, 357, 372, 377, Pavetta indica, 316, 354. 397 
401 Pemphis, 313 
» — javanicum, 335, 357, 401, 402 5 acidula, 292, 297, 298, 814, 354, 
. montanum, 335, 346, 357 38 
Myurus, 299, 324, 335, 357, 392 | Peniagone wyvillii, 197 
Pannychia, 199 Pennisetum, 215 
S moseleyi, 199 i a typhoideum, 214 
s wood -mazoni, 198 Penoa, 162 
Papilio, 11, 158 » menetriesii, 22 . 
vw  antiphus, 31 Pentace, 96, 99 
»  aristolochier, 192, 193 ec Curtisii, 100, 103, 104 " 
» brama, 193 » „  ezimia, 100, 103 
" , 94 : e vw floribunda, 100, 102 
p lis 192 © vw  QGrifithis 100, 104 
»  maremba, 158, 191 e —  Hookeriana, 100, 101 
» Memnon, 31, 191 * , Kunstleri, 100, 101 
e merapu, 15 nes macrophylla, 100, 102 
K is, ] e|" , perakensis, 100, 101 
» —pericles, e: = polyantha, 101 
"n 
a . 
” > 


Dui; 


Fs sees sas ss 











-Phragmidia, 211 
Phragmidium, 220, 221, 222, 228 


" Barclay, 221, 222 
" Fragariastri, 220, 221 
eg " Laceianum, 220, 230 
- * nepalense, 220, 221, 229 
ei i octoloculare, 221, 222, 229 
W Potentill;e, 220 
* quinqueloculare, 222, 230 
" Rubi, 221 
* subcorticium, 222 


Tormentille, 220 
Phyllanthus columnaris, 326, 356, 404 
Phyllochlamys spinosa, 327, 356, 397 
PHYLLOPHAGA, 7 
Phyllophora, 274 
33 angusta, 274 
bispinosa, 275 
Physalis minima, 297, 321, 355, 381, 383, 
4906, 307 

Physcia, 338, 358 

obscure, 338, 358, 389 
Phyecerania, 257 
Picipa, 143 
Pienip2, 9, 12, 13, 29, 158, Se I89 
Pieris, 187, 190 

+» judith var., 188 
Pilea trinervia, 228 
BS 219 e 
Grifiithiana, 219 
Piper caninum, 325, 356 
PirPERACE E, 325, 345, 350 
Pisonia, 288, 379. 384, 393, 394 
* aculeata, 293, 296. 32:4, 347, 355, 
365, 381, 393, 394 


excelsa, 324, 855, 366, 381, 384, 
cedem 
ithecopa hylar, 
Planetalt 262 x 
anetes, 
Platyura, 262 


s venusta, 262 

Plebeius balliston, 28. 

o kupu, 27 

e —— 20 ER 

" ysperchinus, 

n — Siraha, 28 

5», talinga, 28  * 

Plecia, 263 





rus indica, 202, 297, 317, 354, 390, 


PsrUMONOPHORA 202 
Precilastola, 260 
* pallens, 260 
Pollia — 330, 357 
var., 401, 402 
Pollinia japonica, 216 
Polyalthia, 396 
= longifolia, 306 
POLYCHÆTA, 272 
POLYGONACE®, 324, 315, 350 
Polygonum, 299, 300, 322 
barbatum, 324, 356, 392 
Polymitarcys, 406, 408 
indicus, 408 
Polyodontophis bistriggtus, 234 
Polyommatus birticus, 181 
POLYPETAL®, 343, 344 
Polypodium adnaacena, 337, 358, 389 
" iriosdes, 337, 358, 389 
4 —— 205, 337, 358, 


dé ( Niphobolus) adnascens, 295 
Polyporus australis, 339, 358, 380 
d fulvus, 339, 358, 339 a 
P grammatocephalus, 339, 358, 
389 


- sangusnale, 345 
e sanguineus, 339, 358. 389° 
ranthopus, 339, 358, 359 
Popetia fomentosa, 308, 352, 307 


Póohgamía, 288 
ss glabra, 292, 311, 339, 340, 346, 
353, 350 


Populus alba, 229, 224 


* ciliata, 2 29 
" Porana spectabilis, 206, 321, 355, 388, 403 
Poritia, 86 
PontiTIN €, 35 
Potamanthus (Atolophlebia) fasciatna, 409 
Potentilla, 220, 221 
. e: argyrophylla, 220 

a @nepalenaa, 220 
Pothos scandens, 334, 357, 398 
Precis ida, 26, 173 
* iphita, 173 

Promna, 32, 355, 381 | 

dë tntegrifolia, 292, 323, 355, 351 

i obtusifolia, 323, 355 
Prioneris, 189 
Prionomyda, 252 
Prionota, 255 | 

ba nigriceps, 255 " 
Protogoniom — * 173 
Prymniodon, 24 
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Index, 
Pselliophora, com ped iter, ass . 
* curvipes, 255 Puccinia, Arenaria, 219 
D fumiplena, 255 e en Custagnet 216, 216 
HI javanica, 255 " caudata 219 23 dc 
F " lecta, 254 ' cor dilute 219 S 
e rubra oss 16 — Cerea. 219, 230 
KE! " tayroba ^ ER l ! 
Peeudocyclophis bicolor, 231 d " Eulatis, 216 
P 2 persicus, 231 . " ercelsa, 216, 230 
coU Wd rinm NU 
PStLONEPETE, 205, 206 " occulta, 930 — 
e éi reueg MOS 206 " Penniseti, 215 
E adenophylla, 317, 354, 397 " Phlomidis, 217 
L SYCITROPOTIDe, 200, 201 " Pimpi Ila 
ÉD Plecticus, 278 " pane, 815, 319 
deut E 278, 279 Er ege 
: T australis, 279 " Prenanthis, 216 
an brevipennis, 279, 280 " pulvinata 219, 220 
D cíngulatus, 278, " Rubigo-vera 229 
3 et illustris, 27140 r Saxifrage, 215 > 
m" a ^ lutifascia, 279 e " Savifraga-ciliatm, 215 
M. T viridiceps, 279 We Sarif scabies 
3 RER indicus, 300, 311, 353, 358, A les $ 
ee D org, 
fa Ptevocosmus, xi 258 " Leet is, 217 pe 
i. o DI combinatus, 258 attiana 
Ka Ge dilutus, 958 Pueraria Candollei Joli 355, 403 
(co " hilpa, 258 ne phaseoloides, 311, 353, 403 
` ” infiwus, 208 Pyrameis cardui, 172 f : 
KÉ * lunigerus, 258 Pyrus, 225 
. " optabilis, 258 Python molurus, 232 
cs o» *elutinus, 268 Quercus, 841 
—— Pterocymbium, 61 Radena, 13, 14, 17, 18, 24, 166, 168 
m. | " campanulatum, 76 a 7 —— 16, 24, 167, 168 
ai | EZ javanicum, 76 el kambera, 167, 168, i97 
1 Pterospermum, 58, 83, 139 $i "e —* 24, 32 
| ” accrifolium, 81, 86, 87 Ji Qr atr Y 
— aceroides, 84, 86, 87 * D nicobarica, 14 
D Blumceanum, 84, BC m ` Oberthurii, 158, 161, 
^ , 84, 86 167, 197 
DI cinnamoneum, 85 b3 purpurata, 167 
L if divereifolium, 8& ` M) COMMA, S 
114 ” — — OR + ` | Randia — — 
| lack chamu id set 85 Ranunculus —— 
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Rhizophora, 293 Sargus, 276, 278, 279 
* conjugata, 313, 353, 380 e Offinds, 280 eg 
mucronata, 313, 353, 380 nu ` aurifer, 279 
RHIZOPHOREX, 313, 345, 349 wm  brevipennis, 279, 280 
Riryrnurpx, 263 » jJferrugineus, 280 
Ruyrnips, 263 wn Havivaitria, 280 
Rhyphus, 263 " formicaformia, 280 
= maculipennis, 263 vm gemmifer, 279 
Rhytisma, 340, 358, 389 "s insignis, 279 
Riedleia concatenate, 87 * latus, 280 
* corchortfolia, 87 we  tlatifarcia, 279 
» supina, 87 » leoninus, 280 
truncata, 87 E: longipennis, 279 
Roestelia, 324° wn  turidua, 279 
Rosa moschata, 222 n» Magnificusa, 279 
Ruba, 273 - metallinus, 270, 280 
Repiace®, 316, 344, 345, 349, 306 » pallipes, 279 
TI Rubus, 222 » quadrifasciatus, 279 
d » Toswæfolius, 221 » — rubescens, 280 
H ia parviflora, tar. pectinata, 322, 355 + rufus, 280 
Wë ` » pectinata, 370, 377 »  tenchrifer, 279 
S — 305, 345, 349 viridiceps, 279 
1 Salacia, 347 | Safanga, 16 
* prinoides, 293, 307, 346, 352, 397 | SaTYRIDE, 11, 12, 24, 158, 168 
Salamis, 17 Sarifraga micrantha, 218 
» — 173 Sco vola, 345 
Ge anteca, 173 ES Konigii, 297, 317, 354, 380 
Salatura genutia, 164 Scaraicm, 60, 74 
ap litoralis, 164 5 ” affine, 75 
Sien nathalia, e " Wallichas, 78 ⸗ 
ia malabarica Scathopse, 263 
[^ napi 16, Gei Ke 21, 22, 158 pusilla, 263 
» kollari Schoutenia, 96, 105, 106, 107 
et irn f 20, 23, 159 e 2i glomerata, 106, 107 
* | meizon, 1 * hypoleuca, 107 
—* norarz, 13, 20 s ep Kunstleri, 106, 107 
wa  pasithea, 159 " Masterssi, 106 
$ ` Se phane, 20, E ovata, 107 
* 2 splendens, 13 > Sciara, 261, 262, 263 
t L n — westigiata, 20 4 2 femoralia, 262 
ub 1 » "dica, 262 


»  laticornis, 262 
» wn — rufithorar, 203 

e solita 262 

»  mulcata, 262 

" gthomen, 262 
SE nalis, 295, 334, 357, 404 
Sciophila; 2 

tropica, 262 , 

Scifpus subulatus, 300, 335, 357, 392, 402 
ScitamMines, 320, 345, 350 
SCLEROSTOMA, 264 
Scoparia dulcis, 321, 370, 355, 377 


SOROPHULARINE.E, 321, 345, 349 
Selinda, 16 


(Isam: lòwii, 22 
rs standingerii, 22 


». "eleusina, 158, 159 Si 
Semecarpus cterophyla, , 
heterophyllus, 


| * — — 308,352,397 
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AR Inder. s 
Sesuvium, 288 ; Simotes trinotatus, 235 
Portulacostrum, 292, 315, 354, » ` ttolaceus, 236 
9, wood-masont, 231, 235, 250 

SiCARI, 272 Simulium, 264 
Sida, 39 indicum, 264 

» acuta, 40, 308, 851 © Sinthusa, 180 

js althwifolia, 42 R * aspra, 180 

» asiatica, 42 = nasaka, 180 

»  Belirre, 43 * virgo, 180 

» Ccanariensis, 41 Siphonocladus, filiformis, 9342, 359, 378 

» carpinifolia, 40, 368, 377 Siphonodon celastrineus, 298, 208, 307, 

vw Chinensis, 41 352, 403 

» compressa, 41 Smilax macrophylla, 330, 357 

» cordifolia, 41 » macrophyllus, 398 - 

» corynocarpa, 4] SOLANACEX, 321, 345, 349 

» cuneifolia, 87 Solanum Melongena, 321, 355, 370, 372, 

» Eteroomischos, 43 | 377 


WW 


fasciculiftora, 40 


Sida glutinosa, 40 
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herbacea, 43 
hirta, 40 
indica, 43 
lanceolata, 40 
micans, 43 


—— 41 


“populifolia, 43 


radicans, 40 
rhombifolia, 40, 41 


” ži obovata, 41 
* » retusa, 41 
H L1] rhomboidea, 41 
PR 
rotundifolia, 42 
scoparia, 





e ZS — ‘él, 76, 305, 352, 


Solva inamona, 273 
Sophora tomentosa, 202, 207, 311, 353, 
379, 380 — 
Sorghum, 214, 215 
A vulgare, 214 
Spalgia epius, 185 
Spondias, 382, 306 
mangiferd, 295, 308, 352, 403 
Stelaria paniculata, 219 
Stephegyne, 288, 386 
z diversifolia, 292, 296, 316, 851 
879, 380 


Sterculia, 58, 59, 69, 382 
zi affini, 61, 75 
T alata, 60, 73, 205, 305, 352, 388, 
43 i 


» angustifolia, 60, 68, 69, 70, 71 

x armata, 62 | 

is Balanghes, war, glabrescens, 70 

z mollis, GL 
bicolor, 60, 67, 68 


campanulatum, 76 
coccinea, 64, 74 
colorata, 60, 71, 73, 305, 352, 














TaAnaANIDES, 264 
TAHANIDI, 204 
TABANIDI, 264 
TARBANII, 264 
TABANINA, 264 
TanaNix E, 20% 
TABANITEs, 264, 

Tabanus, 264, 265, 266, 267 


































stacey 60, 71 
rubiginosa, 60, 69, 206, 382 
p ver, 380, 40 
* m glabrescens, 70, 
305, 352 
scaphigera, 60, 74 
Scortechinii, 60, 67 


tubulata, 61, 76 abscondens, 270 
villosa, 59, 61, 62, 296, 304, 352, e — 
409. 404. —* * administrana, 271 


en albilateralis, 267 
" altimedius, 260 
" alboscutatus, 270 
" albulus, 260 


STERCULIACEE, 57, 304, 345, 349 
Srercvrires, 58 
| Stichophthalmd, 18 


Btictoplea, 13, 16, 17 * mere, 269 
} »  lacordairei, 18, 160 apicalis, 271 
f . M" melolo, 160 3 item: 268 » 
STRATIOMYDE, 272 be auricinetus, 267 
— — m 2 cmm — 
SGRATIOMYDI, " urotestaccua, 
STRATIOMYDIN.E, 272 " basalis, 207 
Stratiomys, 273, 274, 275, 277 " brunneus, 267 
ER apicalis, '277 - e bubali, 270 
e barca, 277 * bucolicus, 271 
= — 273, 278 fs ceylanicus, 271 
n" spusa, , cinnamomena, 270 
* Jlavoscutellata, 277 T clausicella, 270 
» garatas, 277 " caerulescens, 207 
Z tnanimis, 277 a » confucius, 270 A 
= lutatius, 277 " consanguineus, 287 
e: minuta, 277 "i consocius, 269 
d pusilla, ?77 » Crassus, 269 


vds rufipennis, 277 
* solennis, 277. 


rm dives, 271 
e dorsolinea, 267, 268 





& o viridana, 277 " equestris, 271 
j zr is: —— 297, 322, 355, 7 erplicatus, 208 
l 404. " felderi, 271 
ef — 390 e fulvissimus, 271 





— ES — 319, 854, 388; 





"n fumnifer, 270 
" fumspennis, 271 








aS ^ = $96 

wr Zi Biryehnon | 3 ' furunculigenus, 270 

" | ar : geniculatus, 271. 
E E SCH 196 D " hilaris, 269 






H. Sirtus, 269 

* hoang, 270 ° 

" hybridus, 268 i 
» nobilis, 270 

an Mn ama, 268 > 
n  neultus, 271 
" 
" 


m 
















gremius, 197 


inecitus, 208 

infernus, 269 

javanus, 268 
* jucundus, 269 
" justorius, 270 E 
T lastian le 








436 Index, e" / 


Tabanus, minimus, 271 
em monoculus, 270 
nm nerus, 270 
Ke nicobarensis, 271 
Lé nigropictus, 269 
» nigrotectus, 271 ° 




























Tarrictia, 58, 77 

"uu Curtisti, 78 
= javanica, 78 

O: "o Kunatleri, 77, 79 
" penangiana, 77 

9 perakenais, 77, 78 





' RI obconicus, 269 simplicifolia, 77, 78, 79 
* optatus, 270 Tarucus plinius, 181 
ae orientalis, 267 e theophrastus, 181 
de orientis, 268 Telicota gola, 196 


e partitus, 270 

2 pauper, 270 

i perlinea, 269 

is puella, 269 

* pusillus, 267 

* pyrausta, 268 

^ pyrrhus, 260 

d rubicundus, 267 

* rubidus, 268 
rubiginosus, 269 


» —migrolimbata, 196 
Terias candida, 186 
» drona, 186 
* harina, 29, 186 
»  hecabe, 20, 186 
» Sari, 20, 186 
Terminalia, 288 
* — 296, 314, 353, 388, 


» Catappa, 136, 202, 2956, 207, 


" rufiventris, 268 313, 353, 366, 379, 380, 
* sanguineus, 269 382 
e serus, 270 * moluccana, 135, 136 
e * servillet, 267 US — — 314 
simplicissim poda, ] > 
D — smicws, 268 ` Teucholabis, 261 
E striatus, 267, 268, » bicolor, 261 l 
a sumatrensis, 267 2 determinata, 261 
R tenebrosus, 268 fenestrata, 261 - 
| ek tenens, THALAMIFLORX, 801, 844 
k ax tristis, 271 Thalassomyia, 252 
f re umbrosus, 269 TukcriN x, 32, 179 
* univentris, 208, 270 Thelephora incrustans, 839, 358, 389 
E Se vagus, 268, 269 Therioplectes, 267 
d - e variegatus, 271 | Thespesia, 89, 47, 288, 298 
"n * — populnea, 47, 292, 298, 303, 
v — 
Eé Tabernarmontana erispa, — 319, Dg 381. |, *Thriz, 35 e 
; eg be 384. » gama, 
i < UH Thwarea sarmentosa, 292, 295, 206, 330, 
Ri .345, 357, 379, 381 


6 





Th 347 
— — 204, 296, 322, 355, 


Thylacosoma, 273. 


TILIACE®, 95, 305. 
Tilicota mæsoides 3o ian M 


Ze 
X LAN H 





egen 





(e 





» 


e y mi F, fe Ber 
k e d * Pu i 
‘ 7 r 4 










P d 








vu ` reposita, 256 
» ` serrata, 257 

is umbrina, 256 
s venusta, 256 


: Gallicoloe, 253 


To ia argentea, 292, 297, 328, 346 
T e 379, 381 
IN, A - ! 276 
[^ e limbiventris, 276 
Trachischium fuscum, 231, 233 
wu ep guentheri, 233 
K Fah ea 




















T r Sé ) 
Trichocarya, 115 
, 1 ee — — 

| * memoteloides, 278 
j Pr + 








— 15, 18, 158 
* dongo, 160 . 
mw €luesis, 161 
e m VISA VI i, 20, 22 
: Av ——— 15, 16, 161 
^ e indanaensis, 


Triumfetta, angulata var. acuminata, 116 
D annua, 116, 117 
2 Bartramia, 116 


D glandulosa, 116 

e indica, 117 

" oldonga, 417 

z oblongata, 116 

Ge ovata, 117  - 

X pilosa, 116, 117 

I pilosa, var. 116, 117 
* polycarpa, 116, 117 
E rhomboidea, 116 

E tomentosa, 116, 117 
^ trichoclada, 117 

7 trilocularia, 116 


vestita, 116, 117 
Trochetia contracta, 80. 
*T'rochostoma andamanense, 203 
— 203 
Tronga, 22, 163 
vw —mniasica, 22 
Tropidonotus, 242 


" angusticeps, 240, 241 
" chrysargus, 239, 240 ` 
" himalayanua, 240 
S hydrus, 240, 241 
* mortoni, 242 
. xs nicobarensis, 241 
bí E nicobaricus, 231, 200 
i nigrocinctus, 231, 239,240 
Se parallelus, 241 
x * pealii, 231, 241, 250 
s piscator, 240 
" platyceps, 231 
plumbicolor, 240, 241 
e rhodomelas, 242 
ws subminiatus, 210 


trianguligerus, 242 
Turbinaria, 285 
Bs ornata, 288, 341, 358, 378 
Turraa trichostylis, 95 
Typhlops acutus, 232 
» andamanenais, 231 
thriorhynchus, 232 
ordre, 232 
e persicus, 231 
2 Mc, 231, 232 
Udaspes j 32 s 
UREDINEX, 211, 219 
Uredo Agrimoniz, 229 
»  Colebrookiae, 227 
. » Ehretiae, 228 
m  Ici,225 
»  Jficiola, 225 . 
* ,, Ichnocarpi, 228 


e F, 228 
en o Bilene, 328 






Ureno, See 
d geed 


» — Lappago, 44 


























fe 
j* ! | 428. ` Index, > 
eeng, lobata, 43, 204, 303, 346, 351, 368, | Waltheria, 68, 88 
e 372, 377, 393, 894 2 americana, 88 
$ = s Wer, scabriuscula, 44 * elliptica, 88 
St £ * Wis fs sinuata, 43 indica, 88 I 
V »  morifolige 44 Webera Kurzii, 316, 354, 403 
= un muricata, 44 e Wedelia scandens, 317, 854, ako 
| -— vw palmata, 43 Xenodochas, 211, 222, 223 
' p — Scabriuscula, 44 | e "Farbonarius, 225 " 
» — mWinuafa, 43 e Clarkianum, 230 
—— 43, 41 " Clarkianus, 222 
UnENEX, 39 Xylaria, 300, 340 
= Uromyces, 211, 213, 228 * clavarivides, 340, 358, 404 


1* Agrapyri, 212 
2 ambiens, 213, 214 
A WM Myristica, 213 
" Pim, 212 
4 ” pulvinatys, 213 
c ° Vigna, 211, 212, 230 


Xylocoryne, 340 
XYvYLorHAGEI, 272 
XYLOFHAGI, 272 
XYLOPHAGIDE, 272 
XYLOPHAGINA, 272 


























Xylophagus, 272, 274 
* URTICACEX, 327, 344, 345, 350 brunneus, 272 
— _ Fadebra, 9, 11, 20, 21 Xyphura, 254 
E medo, 162 | Yoma, 73, 174 ^ E 
2 i sabina, 173 
confervoides, 342, 359, 378  Ypkthima aphnius, Zoch 170 
` 342, 359 378 T asterope, 
i c BL "s , » baldus, 170 
4^ " 4 aont ge 169. 
| | pandocus, 169 
i x philometa, 169, 170 
l a À 159 
* Zaments dia 238 | 
372, n ——* 297 ^: 
Ir » divergens, 292, 317, 354, 388 adaccensis, 231, 238 | 4 
E VzsicULOsIDA, 282 ^ A : ventrimaculatus, 238 | 
H Vigna, 212 Zanichellia, 290 — 
TE _» » lutea, 290, 292, 311, 858, 379, 380 palastris, 334, 357, 302 E 
|  verillata, 211 Zaoccys fuscus, 239 ^" 


is nigromarginatus, 231, 239 
9 » tenasserimeusis, 231, 238, 250. à 
fapyrus, 239 * 














E z " 180, 
* I | Zemerox phlegyas, 178 
. „| Zephyrus distortus, 84 
vite, 200, 384 Zetides agamemnon, 31, 193 iP 


n curypylus, 193 





Negundo, 299, 298, 323, “355° 379. 





